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Tf 1 i^ti, THE MARYLAND 

AGRICULTURAL EXPERIMENT STATION 



BULLETIN No. 57. AUGUST, 1898. 



Report on the San Jos^ Scale in flaryland, and 
Remedies for its Supprsssion and Control. 



By Willis G. Johnsok, A. M., Entomologist. 



INTRODUCTORY. 



It was the intention of the writer to have embodied this < report in 
a more exihaustive one, including all the work of this department for the 
years 1896 and 1897, but the lack of funds precluded its publication. This 
report, therefore, in its present form, is published exclusively out of the 
funds of the State Horticultural Department, and embraces my obser- 
vations and experimental operations as Sta.te Entomologist and Ento- 
mologist of the Agricultural Experiment Station. 

I wisih to acknowledge here my grateful appreciation of the encour- 
agement and hearty cooperation I have always received from President 
E. W. Silvester, of the Agricultural College, in the development of my 
department and the prosecution of my work. I am also under many ob- 
ligations to Mr. Franklin Sherman, Jr., who voluntarily assisted me from 
July, 1896, to April, 1897. My thanks are also^ due to Mr. Robt. H. Mil- 
ler, former director of the station, and especially, to Mr. Robert S. Em- 
ory, who has so materially assisted me ifi my experimental work. I have 
also been shown many favors by Dr. L. 0. Howard, the United States 
Entomologist, for wliioh I am very grateful. Mr. E. Dwight Sanderson, 
my assistant, has also rendered much valuable service. I am also indebted 
to the fruit growers and nurserymen who have ever been ready to assist 
me and cooperate with me along any line of experimental work. I desire 
also to thank Mrs. C. Y. Riley for the excellent photograph of her late 
husband, which is herewith reproduced. 

The author regrets exceedingly that he cannot give, at this time, 
all the experimental work that has been completed, and is now ready for 
publication. The results, however, will be given to the general public 
as rapidly as possible, in this series of bulletins, of which this is the 
second, published in accordance with the Laws of Maryland 1898, Chap- 
ter 289. 
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PROF. C. V. RILEY. 

It is a pleassure for me to preface my report with a sihort sketch of 
my predecessor as station entomologist, tthe iaite Professor C. V. Riley. 
The frontispiece shows him in his characteristic position at work, and is 
reproduced for the first time from one of his latast photogiuphs, taken 
in 1893, about the time he beoaane officially connected with the Mar}^- 
land Agricultural Experiment Station. 

In June, 1893, Prof. Riley Was elected Entomologist and Physiol- 
ogist of the Station a position he occupied up to the time of his death. 
During his connection with the station he attended to the correspond- 
ence of his department <and published two bulletins. The first, (Bui. No. 
23) appeared in December, 1893, and was a popular account of some 
injurious species, the first of a series which he intended to have issued 
upon the insiects of Maryland. The second, (Bui. No. 32) was issued in 
Apiul, 1895, and embodied an account of the San Jose scale in this state. 
It was his intention to have added to the station cabinet a set of the in- 
sects he had in duplicate in his collections. This collection had been 
started, and eigiht cases of beetles and two of butterflies had been trans- 
1 erred to the station before his death occurred. 

As an officer of the atation, and for the entomology of Maryland, 
Professer Riley had planned to prosecute some original research and in- 
vestigate many unsolved problems of economic importance; but all was 
cut short by ihis untimely end. 

The circumstances whidh occasioned the death of Professor Riley^ 
are very sad. September 14th, 1895, shortly after nine o'clock, he 
mounted 'bis bicycle, and in company with his son, started from his res- 
idence on Wyoming Avenue in Washington, D. C, for the central part 
of the city. Before reaching Connecticut Avenue, a short distance away, 
he was accustomed to going down a rather steep hill, and on this occasion 
those who saw him noticed that he was riding more rapidly than usual. 
At the inter-ection of Connecticut avenue and S street the front wheel 
of his bicycle struck a piece of granite lying on the concrete, 
and, turning sfuiddenly at right angles. Professor Riley was thrown with 
great force, head downward on the pavement. His apparently lifeless 
body was picked up and laid on the parking, and in a few minutes several 
physicians were present. Everything possible was done for the unfortu- 
nate man, but to no avail. He died shortly after midnight September 15. 

The following biogmpMcal sketch is too brief for us to do homage 
to the man who, pre-eminent above all others, has done so much to place 
economic entomology upon a footing with other allied sciences; but space 
will not permit me to gay miore in this place. 

Charles Valentine Riley was born in London, September 18, 1843. 
He spent his early boyhood days in the village of Walton, on the Thames, 
and at an early age exhibited a fondness for collecting, and took a keen 
interest in painting and drawing. When ten years of age ^he began col- 
lecting notes and making drawings of the insects in his neiglhborfhood,. 
with a view, as Ihe said, of describing the transformations of all the 
species in that vicinity. Dr. L. 0. Howard, the present United States 
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PROF. C. V. RILEY. 6 

Enbomologist, who has iseen these early drawings, says they "indicate a 
most imusual lartistic talent/' 

By the death of ihis father, who was a clergyman of the Church of 
England, young Eiley soon developed a self-reliance and sense of re- 
sponsibility that characterized him later in life. When eleven years of 
age (he was sent to boarding school in France, and later to Germany. His 
familiarity with these languages was of invaluable service to him in his 
professional life, as he spoke both with exceptional accuracy. 

It appears that his views were not at all in accord with those who 
had encouraged him to take a classical education, as we find him, at the 
age of seventeen, setting sail for Xew York, where he arrived after a 
seven weeks' voyage with little means and "a stranger in a strange land." 
That young Riley was of a practical turn of mind was again exhibited 
after hds arrival here from the fact tha/t he settled upon a farm in Illi- 
nois where he remained for four years until he had acquired an experi- 
ence of practical agriculture. He then went to Chicago, where he took 
up journalistic work, drawing portraits, and at the same time paying 
special attention to botany and entomology. Finally he became asso- 
ciated with the Prairie Farmer^ an)d his writings on economic ento- 
mology were enthusiastically received by the general public. As an at- 
tache of this agricultural newspaper he attenided farmers' and fruit- 
growers^ meetings, and soon had a large number of friends and acquaint- 
ances. It was at the meetings of the Illinois Horticultural Society that 
he subsequently became acquainted with Benjamin D. Walslh, a man of 
remarkable character and unusual ability, of English university educa- 
tion, who was in 1867 appointed the first State .Entomologist of Illinois. 
They became closa friends, and Walsh exercised a great influence upon 
Eiley's future. They founded and edited the American Entomologist^ 
and it was mainly through the influence of Walsh that Riley was chosen 
State Entomologist of Missouri, when the law was passed for the crea- 
tion of that office in 1868. 

He was now twenty-five years of age, and he shouldered the respon- 
sibilities of »his new office with great energy and enthusiasm. The golden 
opportunity of his life had now come, and before he had completed the 
last of his now famous nine Missouri Reports, he was recognized, not 
only in this country, but in all parts of the civilized world, as the fore- 
most living economic entomologist. 

These reports are based almost entirely upon original observations, 
and are replete with original drawings of life-like characters of mar- 
velous scientific accuracy. This remarkable work was acconuplisihed sin- 
gle-handed, and in a field that was distinctly his own. It has been called 
epodh-makinig in its character, and any one re\dewing this pioneer work 
must admit that it is the product of a master — a most extraordinary man. 

Through his efforts the United States Entomological Commission 
was established by Congress in 1876, and his services in connection with 
this commission as its Chief were of great value to the general agricul- 
tural public. He accepted the position of Entomologist to the Depart- 
ment of Agriculture in 1878, but gave up the place shortly afterward, re- 
taimng, however, his connection with the Entomological Commission, 
end continued his work for the government. 
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4, KABTLAKD AOBICULTUBAL EXPERIMENT 8TATI0K. 

When the Division of Entomology of the Department of Agriculture 
Tras created in 1881 Professor Riley was placed at its head, a position 
which he held continuously until the time of his resignation, in 1894, 
on account of impaired health. His influence in the Department of 
Agriculture was very great, and he was the prime mover of many impor- 
tant reforms. 

He was a member of many scientific and agricultural societies in 
this country, and always took an active part at the meetings of the 
Society for the Promotion of Agricultural Science from the time he 
joined it in 1882. He was also an honorary member of many foreign 
societiee. 

After his resignation from the Department of AgriciQture in 1894 
it wias his intention to have devoted himself solely to pure scientific re- 
search. In 1896 he gave his collections of insects, comprising about 
20,000 species, whidh represented over 115,000 panned specimens and 
other material, to the United States National Museum, Department of 
Insects, of which, he was Honorary Curator. Had Eiley lived, no doubt 
the greatest work of his life would have been produced in his later pub- 
lications. 
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ENTOMOLOGICAL FEATURES OF 1896. 5 

REVIEW OF THE 
ENTOMOLOQICAL FEATURES OF 1896. 

Immediately after assuming charge of the Entomologioal work of 
this State on July 1st, 1896, I began an inspection of the orchards and 
nurseries in accordance with the provisions of the Trees and Nursery 
Stock Law, Chapter 290, Laws of Maryland, 1896. I founfd very soon 
that the San Jose scale was very widely distributed throughout the State, 
and that considerable damiage had been done to bearing orchards in sev- 
eral counties. This work is report-ed in detail at another place in this 
report. 

Next to the San Jose scale, the melon plant louse, Aphis gossypi% 
caused more diaimage in our State than any other insect the season of 
1896. Hundreds of acres of canteloupes were destroyed by it in Balti- 
more, Anne Arundel, Prince Geo-rge, Charles, Calvert, St. Mary's, Wi- 
comico, Dorchester and Somerset Counties the latter part of June and 
early in July. After making a number of preliminary tests, we found 
that under spraying of the leaves with kerosene emulsion, diluted with 
20 parts of water, was the most convenient method of treatment. 

Anticipating a repetition of this outbreak in 1897, I prepared and 
published Bulletin No. 48, of this Station, in which I gave an account 
of the habits and life history of the melon plant louse, together with 
suggestions and remedies for its destruction and oontrol. This bulletin 
also contained an account of several other injurious species of plant lice 
w^hich are common in this state. 

The asparagus beetle, Crioceris dsparagi, was exceedingly abund- 
ant and destructive over a large part of the state. I saw large numbers 
of larvae on asparagus in Kent, Dordhester, Montgomery and Washington 
Counties during the month of August. The 12-spotted species, C. 12- 
punctata^ was also quite common throughout these counties, but not 
nearly so abundant as the foregoing. The spotted species, however, 
seem to be increasing to a considerable extent, especially in the counties 
where asparagus is grown over large areas. I am of the opinion that it 
will become as serious a pest as the old species in the near future. 

The potato stock weevil, Trichobaris trinotata, did considerable 
masdiief to potatoes in Baltimore and Howard Counties. August 10th 
I insi>ected potato fields in the vicinity of Greenwood, Baltimore County, 
at the solicitation of J. G. McComis, and found that nine-tentlis of the 
vines had been killed by this insect. Nearly every stem contained one or 
more larva or pnpa. Jjater obsen^ations throughout other parts of the 
state, ©specially in lower Washington and upper Montgomery Counties, 
I found that the same insect was doing considerable damage. 

The Colorado potato beetle, Doryphora lO-lineata, and the blister 
beetle, Epicmita cinerea, -also did great damage over a large portion 
of the state. 

Cabbage especially, suffered severely from the attacks of the cabbage 
worm, Pieris rapae, the cabbage Phisia, Plusia hrassicae, and the Har- 
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6 MARYLAND AGRICULTUKAL EXPERIMENT STATION. 

lequin cabbage bug, Murgantia Mstrionica^ over the eutire State. This 
latter insect being of considerable importance and gaining in numbers 
over the state. We will give a detailed account of it, witih illustrations of 
its various stages in a bulletin to be published this fall. 

The strawberry weevil, Anthononius signatuSj appeared in great 
abundance the etarly part of the season, and was especially injurious to 
certain early varieties. The greatest damage was done in Anne Arundel, 
Baltimore, Caroline and Somerset Counties. 

Th-e plum curculio, Conotrachelus nenuphar, concentrated its 
attacks upon peaoh, and did great damage to pear in the tide-wat«r sec- 
tion of this stajte, mudh of tiie former fruit ripening prematurely and 
falling from the trees. 

The codling moth, Carpocapsa pomoneUa, was especially con- 
spicuous in th-e apple-growing sections of the a»tate, and did considerable 
damage. 

The imported elm leaf beetle, GaleruceUa luteola, was very abund- 
ant on Knffiish elms througihout the state, and many trees were com- 
pletely defoliated by the larvae of the first brood. The most serious 
effect was noted, however, later in the season, as the second brood were 
reaching maturity. 

Another insect which is making considerable headway in this state 
as a shade tree defoliator, is known as the locust leaf beetle, Odontota 
dorsalis. I saw the ravages of this pest in all the lower Counties of the 
state, especially those bordering the water ways. In mjany instances the 
trees scattered over large areas had their leaves completely seared and 
were as brown as if they had been burned. 

In September I found the army worm, Lencania unipuncta, very 
abundant near Berlin, Worcester County. In some fields, com had been 
stripped of its blades, nothing being left except the mid-rib. Millet had 
also been injured to a considerable extent. September 17th, the worms 
were abundant in com shocks that had been recently cut on the farm of 
E. C. Peters. I also noted the ravages of the insect in Washington 
County above Hagerstown, near Chewsville, September 12th. The prin- 
cipal damage was done to millet, although grass and corn were injured 
to some extent. 'September 10th, Randolph Humphreys, of Salisbury, 
Wicomico County, sent specimens of this insect to the College for exami- 
nation. He stated that the pest was doing much damage in his County. 

The Hessian fly, Cecidomyia destrnctor, was not uncommon in 
Washington, How^ard, Montgomer^^ and the Southern Counties. In St. 
Mary^s County, wheat planted as late as October 8th to 18th was badly 
attacked. In Washington Couiity the insect was worse in wheat planted 
previous to September 20th. J could find little or no fly in fields sown 
between September 25th and October 1st. A bulletin, giving a detailed 
account of this insect, with suggestions for its control, is now in press. 

ENTOMOLOQICAL FEATURES OF 1897. 

The first insect that attracted any considerable attention throughout 
the static during the season of 1897 was the clover leaf weevil, Phyton- 
omus ptinctattis. The larvae were first observed by me here at the Sta- 
tion on crimson clover April 14th, but no complaints of injury were re- 
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ENTOMOLOGICAL FEATURES OF 1897. 7 

ported to me until April 22d, at which time H. 0. Devrief?, ,of Marriotts- 
ville, Howard Coimty, wrote me that they had appeared in clover fields 
in his vicinity, "with renewed vigor/' Other report-s came almost daily 
of their arrival in great abundance in the counties of Montgomery, 
Howard, Washington, Frederick, Carroll, Harford, Baltimore, Anne 
Arundel and Prince George. I found here at the Station April 19th 
several larvae of a creajmy color attached to leaves; although still living, 
they were unable to move. I made a careful examination of them, and 
came to the conclusion that they were being destroyed by the fungus, 
Empusa (Entomophthora) sphaerospernm, often found on this species. 
From April 19th to May l?th the disease seemed to increase in intensity, 
and it was not an uncommon thing to find four or five dead larvae flat on 
the surface or curled about the edges of a leaf. Tihey were also on the 
heads of clover steans, timothy, weeds and grass; in fact, anything that 
projected above the surface of the ground. By May 15th it was almost 
impossible to find a single living healthy larva, and by the 20th they had 
disappeared. The disease was wide spread throughout the counties above 
mentioned, as shown by personal inspection or examination of material 
sent to me. 

Next in order came several species of flea beetles. A little blackish 
snecies, Chaetocnema piilicaria, w^as particularly abundant and de- 
structive to young corn from May 6th to May 25th. They w^ere very 
numerous on sugar com and on field com, completely mining the first 
plantings in parts of Prince George, Anne Amndel, Howard, Montgom- 
ery, Kent and Worcester Counties. Another species, Epitrix cucumeris^ 
was also very destmctive to young potatoes, and was most abundant from 
May 15 to the 21. Tobacco was slightly injured by still another species, 
Epitrix parvula^ the first ten days in June. 

The potato sjock borer was also again very abunaant dn upper Balti- 
more County, and did much damage to the early potatoes. The injury, 
however, was not so severe as that recorded last year. 

Tn the tobacco growing counties of the state tobacco was very badly 
attacked by cut worms the early part of the season, and later by the to- 
bacco worm, or homblower, Sphinx Carolina. Several experiments 
were performed with a poisonous mash for the destruction of the cut 
worms, the results of which have been published in Bulletin No. 55 of 
this Station. Other experiments were also conducted with the view of 
attracting the parent insects of the second brood of tobacco moths to a 
trap w-fhieh bad been set in the fidd, and in which i=5weetened materials, 
previously poisoned, had been placed. The experiments are not yet com- 
plete, and the results will be known as soon as possible. 

Here at the Station I found the larvae of a beautiful little moth, 
Ppravsta ferruqali.^, injuring the young teoider lower leaves of tobacco 
in the hot bed. Tbe larvae were abundant from July 1st, affecting usu- 
ally the under side of the leaves, cutting irregular holes. When full 
grown, many laiTe cut two slits in the side of the leaf, doubled it 
over, and pupate within, while others transform between the leaves 
where they happen to be close together. The moth emerged in my breed- 
ing cages from Julv Q^ih to July 13th, the greatest number having an- 

?o!r r^l! -^ ?^^' '^^''^^ ^'^^^ ^^^* abundant on plants in the beds July 
13th. They hide on the under side of the leaves, and are easily disturbed. 
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flying quickly when approadied and running rapidly to the under sur- 
face of the leaf when alighting. 



Figure h— Uranotes meUnus. (Prom Howard in Insect Life.) 

I found also here at the Station another insect feeding upon lima 
beans July IS-th, which is not a very common species dn this state. The 
insect is known as Uranotes melinus- The larvae are somewhat slug-like 
in general appearance, as shown at a in Figure 1, and cut holes into the 
pods and feed upon the beans within. Many pods were found that had 
been perforated and the beans extracted, but no larvae were seen in 
them. They are very sluggish worms, and not easily disturbed. One was 
placed in a breeding cage, where it pupated July 15th from which the 
adult butterfly emerged July 29th. Other larve were found on the beans 
July 28th in the same plot, and from these a number of natural para- 
sitic enemies, Apanteles limenitidiSy Riley, were bred August 7th. 





Figure 3.— Cerotoma trifurcata. (From Chittenden BuUetin, No. 9, n. s. Dlv. Ent.) 

The bean leaf beetle, Cerotonia trifurata, was also observed by 
me May 19th in a patch of wax and lima beans near the Station. My 
attention was attracted to the ragged appearance of the leaves. Upon 
examination I found the insect, s'hown at Figure 2, in great abundance 
on the plants. The wax were more severely injured than the lima beans, 
nothing but the mid rib of the larger vines being left upon some leaves. 
The insect is easily disturbed, and drops quickly to the ground and bides 
when approached. The attack in this patch was local, as no beetles were 
found at other places in the vicinity. The orouud where the outbreak 
occurred was surrounded last fall with cow peas, and it seems quite pos- 
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ENTOMOLOGICAL FEATURES OF 1897- 9 

sible that the beetles br^ there in considerable numbers during the 
spring and concentrated upon the beans nearby later. Beetles, presuma- 
bly of a second brood, were common on plants in the garden July 16th. 

The corn crambus, Crambus caliginosellus, appeared in destruct- 
ive numbers the early part of the season in Prince George, Cecil, Kent, 
Queen Anne and Dorchester Counties. In July Mr. F. H. Eldridge, of 
Cecil town, Cecil County, sent fipecimems of the larvae and work of this 
insect to the Station, stating that it was doing great diamage to com on 
his place. July 20th I examined the com on this farm, and found that 
about twenty-five acres had been completely ruined by the pest, even 
after the fourth planting. The young com was perforated 'and eaten just 
below the surface of the ground, and m miany instances was cut entirely 
off. My attention was frequently called to the ravages of this pest at 
the meetings of the Farmers' Institutes. A bulletin giving an illustrated 
account will appear this fall on this and other com insects. 

The rose bug, Microdactylus subspinosus, wihich has been a very 
destviictive insect in the lower counties of this state for many years, ap- 
peared in large numbers the early part of June and did considerable dam- 
age to the grape crop, especially in the southern counties of the Eastern 
Shore. Great injury was also done by this pest to roses. In some in- 
stances peaches were attacked and injured. A series of experiments 
were conducted during the season, the outcome of which has not been 
entirely satisfactory, and will be repeated. 

Tne pear psylla, Psylla pyricola, whieili has been very destructive 
to pears in certain sections of New York for a number of years, appeared 
in several localities in rather limited num^bers in Kent County, but no 
serious damage was done. This is an insect which is capable of doing 
very great damage in a pear orchard, and close watch should be kept for 
it throughout the state. It is an exceedingly small insect, and occurs in 
such great numbers that trees, as well as the fruit, are very often badly 
discolored by a blackish fuiigus, which grows upon a sweetish liquid 
known as honey dew the insects exude from their bodies. Trees badly 
infested with this insect become sticky and gummy and soon covered 
with the fungus, giving them the appearance of having been dusted ^vdth 
soot. 

In May a small beetle was found doing considerable injury to young 
strawberry plants near Lake Shore, Anne Arundel County. A careful 
examination of the creatures showed that two species were represented, 
Oraphops marcassitus and Typophorus (Paria) canelliis, and re- 
sponsible for this injury. The former S(pecies is closely related to an in- 
sect which has been known to do considerable injury to strawberries in 
the west, and is popularly known as the strawberry root-borer, Graphops 
neinlosus- 

The most prominent orchard pest during the season of 1897 was the 
plum curculio, which appeared in great numbers the early part of the 
season, and did ^eat damage to the peach crop, especiallv on the East- 
ern Shore and tide-water section of Westem Maryland. l' estimated that 
fully one-half of the crop had been destroyed by this insect in the tide- 
water section of the peach-growing belt. Its absence in Western Maryland 
or the Blue Ridge peach belt was especially conspicuous. The orchards 
m that section are younger and have received better attention durin<^ the 



Digitized by 



Google 



10 MARYLAND AGRICULTUBAL BXPEttlMBNT STATION. 

last few years than those in lower and Eastern Man-land. This same in- 
sect also did considerable damage to pears and apples, as well as plums 
and peaches. 

The striped cucumber beetle, Diah7'otica vittata, appeared in con- 
siderable numbers during the early part of the season and txjcasioned 
much correspondence. Its ravages were confined particuhirly to c;mte- 
ioupes and cucumbers, although, water melons and squash vines were also 
injured to a considerable extent. 

The Harlequin cabbage bug and the strawberry weevil appear over 
lar^e areas of the state in usual numbers the early part of the season, 
and great damage was done to the cabbage and strawberry crops. A series 
of experiments were conducted during the season on the latter insect, and 
will be included in my next annual report. 

The melon plant louse and other species of plant lice, particularly 
Aphis hrasmcaej A. prunicola and Myzus cerasi, appeared in great 
irumbers and occasioned much loss. 

Another insect, not usually seen in this state, was bred from larvae 
found boring in the stems and larger branches of Cosmos bipihnatus^ 
growing here on the Station grounds. The larvae were oljtained from 
the heart of the green stem of a plant August 23d. All the branches had 
been burrowed out to such an extent that they were easily broken off; in 
fact, a slight wind readily broke the plants, and it was this that first at- 
tracted our attention. Larvae were placed in a breeding cage, and one of 
them pupated August 25, from which the adult insect emerged September 
30th, which proved to be Hydroecia marginidenS' These observations 
were of especial value, from the fact that the food plant of this insect 
was not heretofore known. The hollowing out of the stems and branches 
of the cosmos does not seem to injure the plant, so far as growth and 
blooming are concerned, but the difficulty arises from the weakening ef- 
fect the insect has upon the plants, causing them to break readily in a 
sli^»:ht breeze. 

The fly weevil or Angoumois grain moth, SUotroga cerealella^ 
caused considerable damage to stored grain throughout the southern 
and eo stern portion of the state. This insect has l^en particularly de- 
structive to wheat and com. A more detailed account of it, together 
with another insect which has done considerable damage to stored grain 
in this state, known as the grain or rice weevil, Calandra oryza, will be 
found in my next forthcoming report. 

'Notes and observations have been made upon many species of scale 
insects and other insects throuorhout the state, but it will not be possible 
to give an account of each species in this report, as I have now in prepa- 
ration a bulletin in which I shall give a detailed account of the scale in- 
sects in ]\rarYland, wliich will be published some time this winter. 
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THE SAN JOSE SCALE. 11 

THE SAN JOSE SCALE, 

Aspidiotus perniciosus Comstock. 
INTRODUCTION. 

The San Jose scale (pronounced San Ho-zay) has caused more dam- 
age to orchards in this State than any other insect. It has been grad- 
ually spreading for the past six or^even years, and not until 1897 was 
there any perceptible reduction in tie number of infested trees. During 
that year, as will be shown later, many thousand trees were destroyed and 
the insect was reduced to a minimum. 

After making a most careful review of the damages in other States, 
I can safely assert that the losses sustained in Maryland by this insect 
have been far greater than in any other State except California. This is 
due, I believe, principally, to two causes: Krst, on account of our pecu- 
liar geographical locaMon, we have been receiving infested nursery stock 
from the infested centers almost annually since its introduction into the 
Bast; and secondly, on account of its early establishment in some of our 
largest peach orchards, where it was silently at work several years before 
it was discovered. 

Even in the light of all the damage that has been done here, there 
are many persons, and some of them professional men, who look upon 
the San Jose scale with an eye of unconcern and inidifference. I do not 
-wish to pneisent this terrible pest any worse than it is, but if a person, 
even the most skeptical, can look at Figures 3 and 4 and read the account 
of this outbreak, and then reaffirm that there is nothing to fear, I am 
willing to miake the assertion that such a person is not a capable judge 
to pass an opinion. 

Xo 'single insect pest in this counitry has cauJsed as much concern 
on the part of nurserymen and fruitgrowers. In my opinion, basing my 
statements on six yeans' observations and experience, the San Jose scale 
is the most pernicious orohard peist established in the United States. It 
can be controlled, however, if taken in time; but with much difficulty. 
The principal source of danger is the nursery, and we now have it in 
complete subjection in this state where it was discovered. 

So much has been said and published regarding this insect by per- 
sons who have had little or no experience with it, I have considered 
it wise to give the opinions of several of Maryland's most successful 
fruit growers, whose experience with it has been such that they know 
about what they are talking. I shall first quote, however, what Dr. L. 
0. Howard, the United States Entomologist, says on this point in his 
bulletin (Bull. No. 3, n. s. Div. Ent. Dept. Agr.). 

He says: "There is pei^haps no insect capable of causing greater 
damage to fruit interests in the United States, or penhaps the world, tlian 
the San Jose scale. We are, therefore, justified in the assertion that no 
more serious menace to the deciduous fruit interests of this country has 
ever been known." 
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As this was written in the fall of 1895, 1 wrote Dr. Howard, Novem- 
ber 8th, 1897, asking whether or not he had any reason for changing 
this paragraph from recent developments and experiments with the San 
Jose eoale, and received the following reply November 9th: "I have 
seen no reason to aJter the paragraph wihicii you mention on account of 
any recent experience with the Saji Jose scale.'^ 

Mr. Robert S. Emory, o-f Ohestertown, one of the largest and most , 
successful fruit growers in the east, says: "I have been a frmt grower 
all my life, and in all my experience I have never had to cooitend with 
such a persistent, deadly enemy as the San Jose scale. It costs me an- 
nually more hard work and cash outlay than all the other insects of the 
orchaitd combined. I consider it the'worst orcihard pest ever establis/hed 
on American soil." 

Mr. George K. McGa^w, one of the owners of the orchards shown 
at Figures 3 and 4, wrote December 20th,. 1897, as follows: "I cannot 
imagine a more deadly destructive enemy to peach trees than this in- 
sect. The 28,000 fine, healthy peach trees in our orchard two years ago, 
at present evidences the penalty we have paid to its introduction into 
this state." 

Mr. Samuel H. Neikirk, of AVasihington county, in a letter January 
18th, 1898, says: "I have never seen or heard of any orchard pest to 
equal this destructive creature." 

Mr. Elymet Dows, of Charles county, says- in a letter dated Novem- 
ber 29th, 1897: "I very much fear tMs pernicious insect will ruin the 
fruit industry of the state. 

Mr. Charles G. Biggs, of Sharpsburg, writes November 26th, 1897, 
as follows: "In my opinion an orchard is rendered practically valueless 
in three years after the scale is thoroughly established in it. While the 
tree may retain sufficient vitality to bear a year or two longer, the fruit 
i'fcself will be so damaged by its depredations, that no self-respecting 
grower would want to put it upon the market, as :his reputation would 
soon be destroyed." 

Mr. L. A. Palmer, of Anne Arundel county, November 29th, 1897, 
isays: "I know of nothing so destructive to fruit trees as the San Jose 
scale; besides, I am satisfied it mil spread over a whole orcihard in two 
seasons, if not oheeked." 

Mr. James Bond, of Baltimore, who lost a large orchard from the 
attacks of this insert, writes November 11th, 1897, as follows: "My 
peacih orcihard before the pest attacked it was an exceptionally handsome 
and yigoroiiis one, but when I looked it over this fall, it plainly showed 
that it was in the hands of a natural and vigorous enemy." 

Mr. J. P. Blessing, a successful fruit grower in Washington 
county, writes December 2nd, 1897, as follows: "I regard the San Jose 
scale as the most dangerous insect of which I have any knowledge, and 
more to be dreaded than even the yellows by peaoh growers." 

Mr. Thomas R. Hubbard, of Dorchester county, wrote me Decem- 
ber 11th, 1897, as follows: "My opinion of the scale, as far as my lim- 
ited experience will allow, is, that it is to be dreaded more than all other 
enemies of the orchard combined." 
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Many other opinions could be cited, but these will suffice to show 
that this insect is regarded as a serious and dangerous pest by those who 
have had to combat it in their orchards. I will now turn my attention 
to the subject in a genera/l wtay, under the folloiwing heads and sub-heads: 

PAST HISTORY. 

This insect was first discovered and brought to the attention of the 
scientific public in 1880 by Professor J. H. Comstock, now of Cornell 
University, who was at that time United States Entomologist. He first 
discovered it in the extensive fruit orchards of Santa Clara County, near 
San Jose, California^ in 1879. Referring to the deadly nature of this pest 
in his report (U. S. Department Agr., 1880), Professor Comstock says: 
"From what I have seen of it, I think it is the most pernicious insect 
known in this country; certainly I never saw another species so abundant 
as this is in certain orchards which I have visited. It attacks the bark 
of the trunk anid limbs as well as the leaves anid fruit. I -have sieen many 
plum and apple trees upon which the fruit was so badly infested that it 
was unmarketable. In other instances, I have seen the bark of all the 
small limbs completely covered by the scales. In such cases the wood be- 
neath the bark is stained red." 

While in California Professor Comstock collected a quantity of twigs 
infested with this insect and brought them to Washington for further 
study. Upon examination 'he found ithe soaie was new to science, and 
gave it the very suggestive and appropriate scientific name of perniciosus, 
describing it in his important paper on scale insects, published in the re- 
port cited above. Popularly, he proposed to call it "the pernicious scale,"^ 
and so recorded it; but from the fact that his original observations were 
made in the vicinity of the city of San Jose, and that the orchards in that 
locality were especially badly infested, the pest was soon known to the 
general public as the San Jose scale. 

It was thought for sometime that it was introduced into California, 
in the neig'hborhood of San Jose, about 1870, by the late James Lick, 
upon a lot of fruit trees from Chili. About that time the same gentle- 
man, who was much interested in forestry and fruit culture, introduced 
a lot of trees from Japan, and it has been asserted that the scale was 
probably introduced from that country. In Chili, where the pest has 
been found, it is asserted that it came from trees introduced from the 
United States. We, therefore, have no direct evidence that the importa- 
tion into California came from Chili. It has been found very recently 
(January, 1898,) on trees from Japan (Ent. News, Vol. IX., pp. 95-96), 
and two very clofeely allied species have also been discovered there within 
the past two or three years. It is quite probable, therefore, that Japan 
may yet prove its native haunt, but if this proves true, wihy is it that the 
scale is not nearly as abundant and destructive there as here? Is is possi- 
ble that some natural enemy is keeping: it in check, which has not been 
introduced into this country? If so, then that natural enemy, whatever 
it may be, if established in this country, may do for the San Jose scale 
wihat the Australian ladybus: did for the cottony cushion scale in Cali- 
fornia a few years ago. It is certainly worthy of investigation. 

The original home of the San Jose sc^le is, therefore, still in doubt. 
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There can be no question, however, about the introduction into the Santa 
Clara Valley about the time specified, but it would not be good policy, 
from the data we have on hand at present, to state that it came from any 
one particular coutftry. Eastern Asia, China, Japan, Australia or some 
of the islands of the Pacific may have been responsible for it. 

DISCOVERY IN THE EAST. 

The San Jose scale was not known in any nursery or orchard in 
Eastern United States previous to August, 1893. At that time, it was 
discovered at Charlottesville, Va. It had become established in the 
orchard of Dr. C. H. Hedges, who sent specimen twigs cut from the in- 
fested trees to Dr. B. T. Galloway, Chief of the Division of Vegetable 
f^athology, United States Department of Agriculture at Washington, 
thinking that the trees were affected by a fungus disease. The twigs were 
referred to the Division of Entomology ,_ and Dr. L. 0. Howard imme- 
diately recognized that they were infested with the dreaded San Jose 
f cale. Upon further investigation it was found that the trees came origi- 
nally from a New Jersey nursery, and a later examination of the nursery 
showed that the pest was thoroughly established upon the stock growing 
on the place. Every effort possible was miade to destroy the scale at Char- 
lottesville, in order that it might not spread to other orchards in the 
vicinity; but I am informed that it still exists there to a limited extent at 
the present time. 

Very many other infested localities were discovered shortly after 
this announcement, including the nursery of J. T. Lovett, Little Silver, 
N. J., and it was soon found that the pest was very widely distributed. 
From the fact that it had originally gained a foothold in two prominent 
Kew Jersey nurseries, it was disseminated widely on nursery stock 
throughout the East. 

Regarding the original introduction of the scale in the East, I quote 
from Bull, 3, n. s., p. 15, Div. Ent. U. S. Dept. Agr. by Howard and Mar- 
latt, as follows: "The two nurseries responsible for the original eastern 
introduction of the scale, are near Burlington, N. J., and Little Silver, N. 
J., the one on the Delaware Eiver, and the other on the Atlantic coast. 
The scale was introduced into these two nurseries in the same way. 
Either in 1886 or 1887, in the endeavor to secure a thoroughly cuculio- 
proof plum, both of these nurseries introduced from California an im- 
proved Japanese variety, the Kelsey, obtained from the San Jose district. 
We have the statement from the proprietors of one of the nurseries that 
the pluim trees in question were secured in the spring of 1887 from San 
Jose, Cal., and were shipped through the agency of a Missouri nursery 
company, which acted at this instance apparently as a mere transmitting 
agent. The trees were unquestionably thoroughly infested when received, 
did not thrive, and in both cases most of them were ultimately taken out . 
and destroyed. The stock, however, had been multiplied by nursery 
methods, and from the original stock, and that subsequently obtained, 
the scale spread more or less completely throughout both of the nurseries 
in question. 

^Tn the case of one of the nurseries the scale spread to bearing pear 
trees, and from these had spread yearly to neighboring nursery trees. In 
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the other nursery, fruit-growing is quite an important feature, and the 
scales had spread early from the introduced plum trees to hearing trees, 
and also infested low shruhs and plants, particularly currants of both the 
black and white varieties. It spread finally more or less thoroughly 
throughout large blocks of nursery stock. Both of these firms, when the 
nature of the infestation was brought to their attention undertook 
measures to exterminate the scale. One of the nursery companies was 
particularly prompt and thorough in its efforts in this direction, a/nd de- 
serves great credit for the manner in which it undertook the work; the 
other was for a time dilatory and seemingly indifferent, but was forced 
by the necessities of its business and by public opinion to adopt similar 
remedial measures.^' 

Later investigations showed that it was also established in a number 
of large nurseries in widely separated states. A year after its discovery 
ait Oharlottesville, it wats located in eight states. By the summer of 1895 
the number had increased to fourteen, and in nearly every case the in- 
sect was traced to one of the two nurseries in New Jersey. Many new 
Irrealities hiave been added since then, and (see Bull. 12, n. s. Div. Ent, 
TJ. S. Dept. Agr.) the insect is now known to have established dtself in 33 
states, including the District of Columbia, as foliowis: Alabama, Arkan- 
sas, Arizona, California, Connecticut, Delaware, District of Columbia, 
Georgia, Idaho, Illinois, Indiana, Kentucky, Louisiana, Maryland, Massa- 
cTiiisetts, Michigan, Minnesota, Mississippi, Missouri, Nevada, New Jer- 
sey, New Mexico, New York, North Carolina, Ohio, Oregon, Pennsylva- 
nia, South Carolina, Tennessee, Texas, Virginia, Washington and West 
Virginia. There is little or no doubt but what later investigations will 
bring to light new localities, as the pest seems to be very generally dis- 
tributed throughout nearly the whole of the United States, and has been 
found in Canada and British Columbia. 

DISCOVERY IN HARYLAND. 

The first intimation of the presence of the scale in Maryland came 
to light in INfarch, 1S04, at which time Elymet Dow, of Eiverside, Charles 
County, submitted specimen twigs infested with this scale to Dr. Howard 
for examination. In May of the same year another place was discovered 
near Neavitt, Talbot County, in the orchards of J. H. Eeip. Still two 
other localities were determined in July of that year, near Chestertown 
and Still Pond, Kent County, the former in the extensive orchards of R. 
S. Emory, and the latter in the orchards of J. S. Harris. In November, 
it was found in the large orchards of Charles G. Biggs, near Sharps- 
burgh, Washington County, and a month later it was located at Freder- 
ick, Frederick County, and Mitc^hellville, Piince George County. 

In January, 1895, Robert L. Gulick found it in his experimental 
orchai-ds in Dorchester County. It was located at West River, Anne 
Arundel County, in April of the same year; at T. B., Prince George 
County, in August, and in another orchard near Sharpsburg in Novem- 
ber. The aforegoing eleven localities were all that were known in this 
state previous to 1896. 

In January, 1896, F. C. Pratt, an assistant of the United States De- 
partment of Agriculture, discovered a few infested trees near Berwyn, 
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Prince George County. From July 1st, the time I assumed charge of 
the state work, to December 16tih, I added eight new localities, as fol- 
lows: Westminster, Frederick, Burkittsville, Mt. Lake Park, Jerusalem 
Mills, Ednor, Barnesville and Easton. During the year 1897 I have 
added to this list twenty-seven more infested districts, all of which are 
enumerated by counties in this report. For the first three months of 
1898 that is, January, February and March, I have found fourteen more 
localities, and I am of the opinion that others will follow as the work 
progresses. 

SOURCES OF INFESTATION. 

From the detailed account which follows, it will be seen that the 
scale has established in eighteen counties out of the twenty-three in the 
state, representing fifty-eight localities, and involving ninety-five prem- 
ises. In fifty-nine instances the source of the infestation is easily tracea- 
ble to the nursery from wlhich the trees were originally purchased. Twen- 
ty-six orchards or premises have become infested from scale-covert trees 
in their immediate vicinity, leaving ten orchards where there is some 
doubt as to the real source of the scale. It is not an uncommon thing 
to find trees planted in an orchard coming from three to four or more 
different nurseries, representing as many states, and all planted about 
the same time. It is, therefore, difficult to say with any degree of cer- 
tainty who was responsible for the introduction of the pest under such 
conditions, especially where the trees were standi rig several years before 
the scale was discovered upon them. 

While we know with certainty the names of most of the nurserymen 
who have distributed scale-infested stock in this State, it does not seem 
wise, indeed, it would be unjust, for us to publish their names in thi& 
connection. Such publicity would be productive of no good whatever, 
and would do harm to the trade in general. The nurserymen who have 
sent out stock infested with San Jose scale do not necessarily have that 
pest in their nurseries. Many cases of infestation in this state are due to- 
stock that has been rehandled. Neither can we say that a nurseryman, 
who may have had the scale on his place a year or more ago, has it at the 
present time. 

Whenever an infested tree is found all the facts concerning it are 
ascertained, so far as possible, and the nurseryman who is suspected is 
duly notified and warned. With few exceptions, the nurserymen or deal- 
ers who have sent out the San Jose scale, have done it unwittingly, and 
have been ever ready to cooperate with us in its control and suppression 
when the matter was called to their attention. 

The scale is now so generally distributed in Orchards, and has been 
discovered in so many nurseries throughout the United States, the pur- 
chaser of nursery stock, from whatever source, should be on his guard, 
and carefully examine every tree that comes upon his place, even though 
it bears a certificate of inspection. 

Scale-infested nursery stock has been brought into Maryland during 
the last ten years from eight difi'erent states, as follows: New Jersey, 
New York, Virginia, Pennsylvania, Missouri, Ohio, Georgia and Cali- 
fornia. Of the infested districts. New Jersey has been responsible for 
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24, Marylamd 19, New York 5, Virginia 3, Pennsylvania 3, Missouri 2,, 
Ohio, Georgia and California 1 each. In 1888 there were five importa- 
tions of scale-infested stock into the State; 4 of them from New Jeirsey 
and 1 from Missouri; in 1889 there was one case from New Jersey; 1890, 
1 from California, 3 from New Jersey, 4 from Maryland and 1 from New 
York; 1892, 2 from New Jersey, 2 from Maryland, 2 from Virginia, 1 
from New York and 1 from Pennsylvania; 1893, 3 from New Jersey, 3 
from Maryland, 2 from New York, 1 from VirgMa and 1 from Georgia; 

1894, 5 from New Jersey, 2 from Pennsylvania and 1 from Missouri; 

1895, 2 from New Jersey, 5 from Maryland and 1 from New York; 1896, 
4 from New Jersey, 4 from Maryland and 1 from Virginia; 1897, 1 from 
Ohio and 1 from Maryland. 

Owing to the present wide distribution of the scale it is hard to say 
that nursery stock is above suspicion coining from any source. 
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PRESENT 
CONDITION AND DISTRIBUTION BY COUNTIES. 

^ ANNE ARUNDEL. 

Parole: — ^My attention was first called to this outbreak by the owner 
of the orchard, Mr. L. A. Palm-er, who stated at a meetincr of the Farm- 
ers' Institute at Annapolis, February 25th, 1897, that he was of the 
opinion the San Jose scale was thoroughly established in his orchard. 
He said his trees consisted mostly of Dwarf Duchess pear, and that they 
had been declining and dying in spite of careful cultivation, and frequent 
mulching with manure an* fertiliz?er, ever since they were planted six 
years ago, until at present not more than a dozen trees remained out of 
sixty originally planted. By request, Mr. Palmer sent specimen twigs 
to the Experiment Station for examination three days later. As antici- 
pated, they were literally covered with the San Jose scale. I inspected 
the orchard March 13th, and found only nine trees of the original plant- 
ing still standing, and these so literally covered with the scale it was im- 
possible to see the bark at any one point. The other trees had died and had 
been dug up. A few plum and cherry trees and several currant busihes, 
bought and set out at the same time, were also found infested with the 
scale. The former were planted along a fence adjoining the pear or- 
chard, while the latter were set out between the rows. The most of the 
currant bushes had died, and those still standing were so covered with the 
scale it was thought best to grub them out and burn them. I also sug- 
gested that it would be wise to destroy all the other bady infested trees 
and spray the plum, cherry and a few ornamentals near by with whale oil 
soap. 

I could find no traces of the scale in the vicinity upon any other 
trees. There is no doubt in my mind but what the pest was introduced 
upon a few trees at the time they were purchased, and gradually spread 
from year to year until the whole orchard became infested. 

In reply to an inquiry about the present condition of the orchard, 
Mr. Palmer sent me the following letter November 29, 1897: "The num- 
ber of Dudiiees pear trees I purdiiased was 65, but I ani of the opin- 
ion that the San Jose scale first made its appearance on two mountain 
ash trees, purchased from the same company and at the same time. 
They were planted near the pear trees. The pear trees were looking 
healthy and producing fruit until I dug up the mountain ash trees. The 
following spring I noticed that the scale had spread to all the pear trees. 
I know of nothing so destructive to frtiit trees as the San Jose scale; be- 
sides I am satisfied that it will spread over, a whole orchard in two sea- 
sons if not checked. I have not fully succeeded in exterminating the pest 
from my place, but think I will be able to this coming winter. I think 
it one of the most deadly enemies with which the horticulturalist of this 
state have to contend." 

Grownsvxlle: — The infestation here is in the heart of one of the 
largest, if not the largest, apple orchards in the state. My attention waB 
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called to it March 25th, 1897, by the owner, Dr. H. L. Mann, of Washing- 
ton, D. C, who brought specimens to my home. He ha,d first submitted 
the twigs to Prof. M. B. Waite, of the Divdsiion of Vegetable Physiology 
and Pathology, United States Department of Agriculture, who referred 
him to me. I visited the place Mai'oh 27, and in company with Dr. Mann 
au'd his brother, N. A. Mann, who resides on the farm, m-ade a par- 
tial inspection of the orchard, which covers about on^ hundred and forty 
acres, consisting princdpally of apple, a few peach, pear and plum. On. 
the whole, the orchard was in fine condition, and the trees, two years 
old, had made a remarkably good growth. During the fall of 1896, Mr. 
N. A. Mann had noticed that several apple trees in the Ben Davis block 
were not perfectly healtlw, and had called his brother's attention to the 
fact; but the matter was overlooked, and nothing further was done until 
the latter part of Marcli, at which time Dr. Mann was taken to the trees, 
several of which had died. 

A careful inspection of the orcliard showed the scale was pretty 
generally distributed over it. Eight Ben Davis apple trees very badly 
infested were found in one row. Two were dead, two so literally covered^ 
that little life remained. Several treas in the rows immediately adjodning 
on the east and southeast, the direction of the prevailing wind, were 
found infested. At anotiher place, several hundred yards away, a tree 
was found thickly encrusted with the pest, and from this as a center it 
had spread to other trees in the vicinity. A tree here and there was found 
throughout the orchard that contained the scale. I also examined a 
large number of peaoh, pear and plum of many varieties, but found the 
scale on nothing except the apple. 

The infested trees were pulled up as soon as they were discovered, 
and part of them were brought to my laboratory for experimental pur- 
poses. The trees in the vicinity of the infested ones were sprayed with 
whale oil soap. There were no old trees or orchards in the neighborhood 
that had any trace of the scale upon them. Our general conclusion was, 
therefore, that the pest had been introduced upon the trees from the 
nursery. 

West River: — ^In their bulletin (No. 3, n. s. Div. Entom. Agri. 
Dept.) Howard and Marlatt state that their attention was called to the 
presence of the scale at this place April 25th, 1895; but no details are 
given as to the extent of the attack. I, therefore, wrote Mr. K S. Chew, 
the owner of the orchard, November 17th, 1897, and asked for a brief 
account of the outbreak. 

He informs me that the pest was introduced upon the stock from 
the nursery, and that he made a persistent and energetic fight by spraying 
to subdue it, but did not succeed, as indicated in his letter which I quote, 
in part, below. He says that he used whale oil soap, "one pound to a gal- 
lon water,'^ common hard soap, kerosene emulsion, and on one tree spirits 
of turpentine. In all, his spraying has not been satisfactory, due possibly 
to the fact that the solutions were not used strong enough. Whale oii 
soap, for instance, must be used at not less than two pounds to a gallon 
of water to be at all effective in the destruction of the scale, «nd it is 
evon then uncertadn, as mentioned in another place under remedi&l moas- 
uros. 

In his letter dated November 23d, 1897, Mr. Chew savs: "TTours 



Digitized by V:iOOQIC 



20 MARYLAND AGRICULTURAL EXPERIMENT STATION. 

of the 17th instant at hand and noted. In the spring of 1892, 1 planted 
a smaU orchard of peach, apple, cherry, plum, pear and apncot trees, in 
all about 250. During that season I noticed what was atterwards pro- 
nounced San Jdse scale. It first appeared on some Japan plum treen,, 
Burbank and Satsuma, spreading rapidly to apple trees noar them.^ As 
soon as I found out that it was San Jose scale I dug these trees up and 
burned them, but too late, as the peach trees had become infested. 1 
tried spraying with whale oil soap, one pound to the gallon of water, 
without satisfactory results. It spread so rapidly that I have been com- 
pelled to dig up the whole orchard. I am sure the Japan plums were 
infested when received. I have not heard of the scale being any where 
else in the neighborhood." 

Lake >S7^ore: — The infestation at this place was brought to our at- 
tention by the owner of the orchard, James Bond, of Baltimore, who 
sent a specimen pear and a peach twig to Professor Robinson for exami- 
nation. The material was referred to me September 20th. After some 
correspondence with Mr. Bond, he has furnished me the following faets, 
which are given here in full. He says: "I rarely visit my farm, and my 
information is from Mr. John F. Ellison, who farms the place. Eefer- 
ring to your various questions: April 1st, 1892, I bought 500 pear 
trees; because of weather conditions they were not set out immediately 
upon receipt, but were put in the earth temporarily, awaiting an oppor- 
tunity to set them in orchard. When we came to set theni out we found 
that quite a number of them were in bad condition, and we lost about 150 
of the trees. The balance, 350 trees, were planted next to peaehes, at ^ 
the foot of a tract known as Peach Orchard Hill, and in a patch of 
young raspberries. The patch of raspberries was destroyed (burned) last 
spring, after which the entire pear (350) and peach (900) orchards were 
infested. Upon examination, in company with Mr. Ellison, we con- 
cluded that the pest was so bad that the only chance of preventing its 
spread to neighboring orchards was to destroy by fire the entire or- 
chard. This determination was arrived at about the 16th of October, 
and I assume that the destruction has been completed. Mr. Ellison has 
examined the other orchards and raspberry patches on my place, and 
foiled to find any further evidences of the San Jose scale. My under- 
standing was that you were to visit that section, and I trust you may be 
able to make the visit at an early day, so that we may know the exact con- 
dition. In a conversation with Mr. Ellison he informed me that the pear 
trees were infested when they were brougiht on the farm; that in search- 
ing for the cause of so many dying he noticed what he now knows was 
San Jose scale, but knew nothing of the pest at the time." 

^T cannot now answer your question as to how many trees were 
tilled outright by the pest. The peach orchard, before the pest attacked 
it, was an exceptionally handsome and vigorous young orchard; when I 
looked it over this fall it plainly showed that it* was in the hands of a 
natural and \^igorous enemy." 

"I instructed my assistant, Mr. Sherman, to make an examination 
of the remaining trees on Mr. Bond's place March 2, 1898. One tree in an 
orchard of about 500 peach trees, five years old, was found very badly in- 
fested, and the scale had spread to the trees immediately surrounding it. 
A young peach orchard of about 100 trees, set out last spring near by the 
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old infested trees, is now more or less attacked by the scale. Have ad- 
vised that the young trees be given a thorough wa&hing with whale oil 
soap as soon as possible. 

St Margarefs: — This locality came to my attention m February, 
■ 1898* Mr. H." A. Tydings sent me a peach twig cut from an infested tree, 
asking for information regarding it. The twig was literally covered with 
the young partially-matured females, and presented a blackish and dirty 
appearance. I wrote Mr. Tydings February 18th, asking more definite 
informaition regarding the outbreak, and received the following reply: 
February 21pt. "The twig I sent you a few days ago did not come from 
my place, but was cut from the orchard of my neighbor, Mr. A. A. 
Stinchcomb. The insect seems to be confined to young trees set out last 
spring. The varieties affected are Troths, Early St. John, Elberta, 
Crawford and Smock, and were grown by Mr. Stinchcomb in his garden. 
There seems to be about twenty-five hundred trees affected, with other 
large orchards in the vicinity. Your presence is very desirable soon.'^ 

I proceeded b Mr. Stinohcomb's February 24th, and made an exam- 
ination of his orchards. I found a very bad condition of affairs. He had 
grown about 2,500 peach trees in his garden, near his house, one year ago, 
and planted them in his orchard last spring. In three blocks the trees 
were kept together, while many others were used to replant in older 
orchards where the trees had died. Wherever I examined the trees 
I found "^ully one-fifth of them were infested. In some instances the 
bark was litemlly covered ^dth the pest. After a most careful examina- 
tion of the surroundings T ascertained the source of the infestation in a 
small apple and plum orchard in his garden. Part of the trees were 
purchased about ten years ago, and had made a good growth. Others 
had been boug^bt from a New York firm and planted about five years 
ago. The majority of these trees were encrusted with the scale, some of 
them being dead. The pest had spread to nearly all the trees in the 
vicijiity. The majority of them were so much stunted and reduced that 
no system of treatment could save them. Mr. Stinchcomb removed 
them, leaving only a few apple and plum trees that were moderatily 
infested. No scales were foimd on a couple of English walnut trees 
near by. 

It was clear thiat the scale came from these infested trees. 
Mr. Stinciheomb tells me that he first noticed that something 
\\^s wrong with some of his yoomg peach trees about the middle 
of February. He was standing in one of his young orchards, and saw a 
tree some little (distance away that looked grayish and unhealthy. Upon 
examination he found it encrusted with "some kind of a creature,'' which 
he could scrape off with his thumb nail. He called the attention of his 
neighbor, Mr. Tydings, to the tree, and a specimen twig was sent to me 
as indicated above. 

My suorgestion was that all the trees should be examined, nnij 
wherever the scale was found upon one it should be destroyed by grub- 
bin sr up and burning, as they were worth commercially oiily about six 
cents apiece, and the cost oJE the treatment would not pay. All the 
others were then to be trimmed and washed with whale oil soap before 
the buds began to open. Mr. Stinchcomb had a block of nursery stock, 
containing alx)ut 1,500 peach trees near one of these infested orchards. 
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which he desired to plant this spring. I told him I would fumigate 
these trees with hydrocyanic acid gas, and arranged to do the work in a 
small room in a tight building near his hou«e. The room was plastered 
and well adapted to the work, as explained later on. All the young nur- 
sery stock was placed in this room and fumigated. At Mr. Stinchoomb's 
suggestion, the entire lot of 2,500 peach trees planted last spring were 
taken up, examined thoroughly by my assistant, Mr. Sherman, and fu- 
migrated March 4th, 5th and 7th. AH tiie badly infested trees, about 
500, were cast aside and u-sed for experiment purposes or burned. The 
trees, about 2,000 in all, were then replanted in the orchard. 

Bowie: — I found one peach tree near this place January 21st, 1898, 
that was slightly infested. The source of the scale could not be deter- 
mined. No other trees in the vicinity and the surrounding orchards 
could be found that contained a trace of the scale. 

South Baltimore: — The scale at this place is in the heart of a 
block of 600 two-year-old peach trees, belonging to Elias Stallings. Our 
attention was called to it in a letter to Prof. Robinson from Dr. H. M. 
Reyell, of Annapolis, March 12th, 1898. May 14th I detailed my 
assistant, Mr. Sanderson, to make an inspection of the orchard and sur- 
roimding orchards. Only three trees were found, infested, and, as they 
were in a very bad condition, it was suggested that they be taken up and 
destroyed. So far as could be determined the scale had not spread to any 
other trees in the orchard, although many of them are under suspicion, 
and a close watch will be kept of them during the season. 

Marley: — ^My attention was called to another orchard in which the 
San Jose scale was supposed to have gained a foothold in the vicinity of 
South Baltimore, by Dr. H. M. Revell, of Annapolis, March 12th, 1898. 
I detailed my assistant, Mr. Sanderson, to visit and inspect this orchard 
and the surrounding premises May 18th, 1898. The orchard belongs to 
Mr. Frank Eevoll, and contains in all about 1,500 trees, mostly peach. Of 
these, one small orchard particularly, containing 449 trees, was found 
very badly infested. 136 trees were dead, 91 in a very depleted condi- 
tion, while 222 were still living. A young orchard had been planted in 
the immediate vicinity of these trees, and the scale was also found upon 
the first two or three rows. In another block, containing 432 trees, the 
sc^ie is quite generally distributed throughout. In another block 
of five or six-year-old trees, the scale is just beginning to make its ap- 
pearance m the southwest corner. Immediate steps will be taken to 
check and control the pest at this place, and Mr. Bevell has been ad- 
vised that nothing will be left undone to assist him in every way possible. 

BALTinORB. 

St. Denis: — While inspecting some young trees at this place August 
13th, 1897, 1 found a box containing 4,000 King of Thompkin's County 
apple buds, which had been recently received from an Ohio nursery. 
After a careful examination of these buds, I found upon several of them 
Tmmistakable evidence of the presence of the San Jose scale, and brought 
the material to my laboratory, where I made microscopic mounts in order 
to examine and verify my identification. Although the buds were not 
badly infested there were enough live scales upon them to have infested 
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any block of apple into which they would have been budded. The buds 
were immediately destroyed, and thus the introduction of the pest m 
this locality in a large nursery avoided. The nurseryman from whom 
the buds were purchased was immediately notified, as well as the Ento- 
nioloL'-Jst of that state. Upon inquiry I am informed that the scale was 
found scattered here and there throughout the block of apple from 
which the buds were cut. In justice to the Ohio nurseryman, it is but 
proper to say that nothing has been left undone to suppre^' and exter- 
minate the pest on hiB premises. 

Landsdowne:—A single cherry tree at Barleigh Heights, A. A. Co., 
was found badly infected with the San Jose scale by David better in a 
small orchard which had been planted in the spring of 1897. 
A specimen twig cut from this infested tree was sent to me 
March 17th, and I found it very badly attacked with the 
scale. The tree was destroyed, and I am informed by Mr. 
Fetter that 9o far as he can ascertain with the add of a hand lens, 
he has been unable to find any indications of the insect upbn any of the 
other trees in the vicinity. Fortunately, this block contained only 19 
trees. An examination of this orchard May 18th, 1898, by my assistant, 
Mr. Sanderson, revealed the fact, that one other tree, a pear, was badly 
infested, which was removed. 

Still another infested orchard w^s discovered at this point belong- 
ing to Mr. Scott. A peach and a pear tree were thickly covered with the 
scale. One badly infested peach had been removed the previous week. 
All the trees contiaiining scale were marked and have been removed. 

Ruxtori: — A twig containing scale insects was referred to this office 
April 19th, 1898, by Thomas J. Lea, of this place, for examination and 
reply. I found it quite badly infested with San Jose scale and asked 
for detailed information as to the number of trees in the orchard, on 
whose premises they were located, from whom they were purchased, and 
when they were set out. ISTot receiving a prompt reply, I detailed Mr. 
Sanderson to inspect the orchard May 17th, 1898. It was ascertained 
that the scale ^vas located in a small orchard of about 50 trees, belong- 
ing to Mr. Vail. They had been discovered on a peach which had been 
destroyed. An examination of the surrounding trees showe<l that the 
pest was also established on plum and cherry in the same orchard. All 
tlie infested trees wei^ marked, and are to be destroyed or sprayed with 
whale oil soap. 

CAROLINE. 

Greensiorough: — At a meeting of the Farmers' Institute, held at 
Denton, January 20th, 1897, Mr. H. L. Cohee, of Greensborough, told 
me after looking at specimens of the San Jose scale under a microscope, 
that he hadthe same pest in his orchard, but did not know what it was. 
I asked Mr. Cohee to send specimen twigs to the station for examina- 
tion. February 1st, a package containing several pear twigs, which came 
from the infested orchard, was received. Upon further inquiry, I found 
the trees, all pear, of the following varieties: KieflPer, Bartlett and 
Idaho, had been mirchased ^nd set out in the fall of 1892. Mr. J. 
C. Eussell and Mr. J. C. Mitchell, both of Greensborough, purchased 
trees of the same varieties, and at the same time, and in eveiy instance 
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the Idaho pear was found to have been infested. Of ten trees of thi» 
variety planted by Mr. Cohee four of them had died from the effect of the 
scale, and others were badly infested. The scale was introduced on the 
Idaho pear trsym the nursery. 

In a letter dated November 22ind Mr. Cohee says: "In reply to your 
letter of the 17th instant, will say that I still have a few scale upon my 
trees. February last I cut ih% trees within a foot and a-half of the 
ground, and gave the remaining stump^s a scrubbing with soft soap and 
■carbolic acid. They have made from three to five feet growth this sea- 
son. Upon close examination recently I found the scale still present in 
small numbers upon three out of five trees. I have been to see Mr. Kus- 
sell and Mr. Mitehell, and find their trees still infested with the pest, 
but I cannot see that it has spread. One of the parties dug up the in- 
fested Idaho pear trees and planted other trees in the same place, and I 
find they now have a few scales upon them." 

Federalshurq : — March 6th, 1897, Mr. John Manning, of Federals- 
burg, sent me twigs cut from Abundance and Satsuma plum in his or- 
chard, that were literally covered with the scale. The orchard contains 
about one hundred trees, principally plum and apple, planted three and 
four years a^o. Many of the trees died prematurely, and the weak, un- 
healthy condition of the others attracted attention of the owner. Under 
date of March 10th I made reply, and gave due warning as to the deadly 
nature of this pest, and urged the necessity of prompt action for it§ check 
and control. 

•Mr. Manning writes me IsTovember 23rd, as follows: "I am in receipt 
of yours of the 17th instant, and I am sorry to say that I still have some 
of the San Jose scale. One apple tree purchased in the spring of 1895 is 
very badly infested. The tree came from the same nursery as the orig- 
inal stock, samples of which I sent you last spring. I burned those trees 
on the spot they grew, and I intend to trv to get rid of the pest this win- 
ter.^^ 

Presfov : — Mr. A. H. Larimore, of Fasten, reported to me April 
17th, 1897, that he had found a bad case of the San Jose scale on Japan 
plums on the place of Mr. Willett Harris, of Preston, and that some of 
the trees were dead. The scale had also spread to other trees in the 
vicinity. Upon the receipt of this communication I wrote to Mr. Harris 
April 22d, askiner for twigs from the infested trees for examination, but 
have liad no reply up to the present time, March 14th. 

CARROLL. 

Westminster: — September 9th, 1896, I discovered this pest on a 
tree on the premises of the Rev. S. A. Diehl. As I was passing the place 
my attention was first attracted to a peach tree, one-half of which was 
apparently dead, and upon close examination, I found it completely en- 
crusted with the scale. Fortunately for the owner, not more than fifteen 
trees were involved, all of which were planted in his garden and yard. 
My letter of the 30th instant to Mr. Diehl explains the attack somewhat 
in detail, and T quote part of it herewith: 

"On the 9fch instant I discovered the dreaded San Jose scale on peach 
trees gro^ving in your yard in the rear of your residence. It is not nee- 
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^ssary for me to say that this pest threatens the destruction of our fruit 
industry, unless it is speedily checked. 

Many bulletins have been pubhshed regarding it, and, no doubt, its 
natural history is familiar to you. It is to be regretted that this, the 
worst of all orchard pests, has established itself in your county. Hereto- 
fore it was not known to occur in Carroll County, and we will leave noi)h- 
ing undone to suppress it and check its further spread in your vicinity. 
The importance of the attack on your place is intensified from the fact 
t^hat there is an extenisive nursery near by. 

^^A careful examination of all the trees on your place shows that the 
scale has found lodgment on them. I was sorry you were not at home 
while I was there, but I fully explained the whole matter to your wife, 
and I presume you understand the interests at stake, and have acted 
accordingly. If you have not destroyed the peach trees next to the 
fence near the lane, I would advise you to have them dug up and burned 
ait once. There is a smiall apple tree neiair the peach tree nearest the 
house badly infested. This also ehould come out; in fact, I 
would suggest that all the badly infested trees on the place be destroyed. 
The trees in the chicken yard are very badly infested with both the San 
Jose scale and the scurfy bark louse. There is a pear tree in the corner 
of the lot near the chicken yarrl that is in very bad condition. The cur- 
rant bushes in this comer are aJmO'St literally covered with the scale. 

"The old peach tree along the walk hear the house, and which has 
been cut back, is badly attacked with that dangerous disease known as 
Yellows. No time should be spared in the destruction of this tree, root 
and branch. 

"As I suggested to your wife, some of the trees can, no doubt, be 
saved, but it will necessitate a vigorous pruning and a thorough applica- 
tion of whale oil soap. This soap can be bought at from three to ^ve 
cents per pound, and should be applied in the autumn as soon as the 
leaves fall, at the rate. of two pounds to a gallon of water. It should be 
put on hot, and with a good spray pump. This tre4tment should be re- 
peate'^ in the spring just before the blossoms appear. 

'TVe can hop^ to keep this pest in check only by the most energetic 
and persistent fighting. I am ver}^ anxious to know from what source 
the peach trees came, especially those near the lane, as they seem to indi- 
cate that the pest was upon them when planted. Any information you 
can give me will be greatly appreciated. If I can be of any future ser- 
vice to you in your warfare against this pest please command me.^^ 

In reply to the above I received the following letter from Mr. DiehJ 
November 23d: "Your letter daterl September 30th, was received Octo- 
ber 1st. Before having received your letter of instruction, in fact, the 
morning after you were here, I took up and burned the two peach trees 
near the lane in the garden and also the little apple tree and pear tree in 
the garden ne'w the fence of the chacken yard. The other trees I thought 
might be saved by proper treatment. 

"Now, first, as to the origin of the pe^^t; that you did not see. It was 
an apple tree presented to me by Mr. Ed\vin Lawjaer, a neighbor, last 
spring, three years ago. It soon showed the scales, the nature of which 
T did not fully understand. I gave it a good scrubbing with wood ash 
lye, which cleaned it up for the time being, but a vear later it was 
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almost as bad as before, and did not grow. I then dug it up and burned 
it Mr. Lawyier told me that it came from Mr. Parry's nursery in New 
Jersey, if memory serves me right. Then Mr. Stoner gave me the apple 
tree whicih had" ailso taken the disease as a natural consequence. 
The peaoh nearest the house, along the lane, I bought from the Peters 
nursery, Adams County, Pa. It was a clean tree, I have reason to believe, 
when I received it, and got the scale from the apple tree which stood near 
by. The large peach tree on whdch you Urst discovered the scale grew 
there from seed within four years, and got the bugs from either the apple 
or other peach tree. The large tree which was cut back, and which you say 
had the yellows, I also destroyed. Last week the leaves were about all 
oflE of the other trees, so I gave them a heroic, or as you say, vigorous 
trimjning back, then prepared the whale oil soap solution, and with a 
paint brush carefully painted trunk, every branch, and what twigs were 
left, so that they looked as though they were whitewashed. I also thor- 
oughly coated the currant bushes. Mr. Stoner says he will get a spray 
pump and spray the trees for me next spring. I shall hereafter keep a 
sharp lookout for the indication of the presence of this nasty pest. The 
other peach tree in the garden, where the large diseased one stood 
next to the walk, remained healthy in appearance, and yielded most ex- 
cellent fruit, a large, yellow, sweet peaoh. Mr. Stoner pronounced 
it Smock. The storm broke about one-third of it down which I 
removed, and now hiave done all that I can do to save the remaining 
part of the tree from the scale. Since the rain washed some of the soap 
off the trees they look nice and clean. Thanking you for your definite 
and very satisfactory instruction, I remain, sincerely yours, in the war- 
fare against the Devil and also against the San Jose scale bugs.'^ 

I made another examination of the trees remaining on Mr. Diehl's 
place September 8, 1897, and again on October 3d. I found a plum and 
three peaoh trees still attacked by the scale, even after the heroic treat- 
ment that had been given them. The plum, although a small tree, was 
thickly covered with scales, and has since been destroyed; while the peach 
trees will be sprayed again this fall. 

The pest has also spread from here to trees on several adjoining 
premises. In the garden of Mr. J. Shafer I found it thickly covering a 
peaoh tree about four years old, and a plum tree two years old. There 
were also several peach seedling that had come up voluntarily in the gar- 
den, and these were foimd infested. Several large apple trees and a 
grape vine in the same garden contained the scale. I advised Mr. Shafer 
to destroy the badly infested trees in a letter dated September 9th. At 
the time of my visit. October 3d, I found the peach tree had been de- 
stroyed, and several large limbs on the infested apple trees had been cut 
off; but the infested plum tree, peach seedling and scrape vine still re- 
mained. After some little urging Mr. "Shafer was induced to destroy all 
the infested plants. 

The scale was also found on apple on the premises of Mr. John Zen- 
graft, and on apple, pear and peaoh trees in the garden of Mrs. 6. Snow- 
den. Both parties were given due notice of the presence of the danger- 
ous pest, and advised to STJray the infested trees with whale oil soap. At 
still another place I found several hundred two-year—old Ben Davis 
apple trees infested, all of which were uprooted and burned. 
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CHARLES. 

Riverside: — The specific deteraiination of the scale, at this place 
was made in March, 1894, by Dr. L. 0. Howard, the United States Ento- 
mologist at Washington. Mr. C. L. Marlatt, an assistant, was at once de- 
tailed to examine the orchard, which is situated on the river front, and is 
owned by Mr. Elymet Dows. It covers an area of about twenty a;cres, 
consisting of about two thousand peach and several hundred apple trees. 
The trees were purchased in the fall of 1887 and planted the spring of 
1888. At the time of Mr. Marlatt's visit many of them had died from 
the attacks of the scale, and had been destroyed. The pest, however, had 
spread to other parts of the orchard. On account of the nearness of this 
infested orchard to Washington, it was used by the Division of Entomol- 
ogy of the Department of Agriculture for experimental purposes. 

In response to a recent letter in regard to the present condition of 
the orchard, Mr. Do\vs writes under date of November 29th, as follows: 
'TToTirs of the 1 7th instant received, in which you request an account of 
the present condition of my orchard, to what extent it has been infested, 
from what source the outbreak occurred, and my opinion of the San Jose 
«cale as a destructive orchard pest. 

^Tbe insect was brought to my place from the nursery, and this 
occurring before the pest was known in the East placed me at a great dis- 
advantage. For two or three years I saw something was wrong (many 
trees dying), and tried varioa.is remedies, but found my orchard going 
from bad to worse. I then took samples to the Agricultural Department, 
Washington, D. C, where Professor Howard at once became interested 
in the subject, and with the assistance of Messrs. Marlatt and Coquillett 
made numerous experiments and many examinations (see Bulletin No. 3 
by Professors Howard and Marlatt), and on finding whale oil soap the 
most effective remedy, advised its use, since which I have used it every 
spring on my trees, and feel certain I have the pest under control, and 
the living trees are at present in a fairly healthy condition. 

'T[n looking at the matter from a business and a paying standpoint, 
my experience is that small trees may probably be siiccessfuUy dealt 
with, but Targe, badOy infef^ted trees can not. In my case the 
cost so far has been $5 for every cent of income, and T should not have 
fought so persistently but for my constitutional objection to defeat. 

^1n regard to the spreading of the insect from my place to that of 
the persons yoii mention I am unable to say, not having studied that 
part of the subject; but if the nursery from which their stock was re- 
ceived was clear, and I have heard nothing to the contrary, should con- 
sider Professor Howard's idea the ricrht one/^ 

At the time of Mr. Marlatt's first visit, so far as could be deter- 
mined, the orchards in the neighborhood were free from the insect. In 
October, 1895, however, he found that two young peach orchards be- 
lonsnng to Mr. Robert Marbury and Mr. W. D. Swan, about a mile south 
of Mr. Dow's place, were slis^tlv infof^ted. amd the general conclusion was 
thfit the pest had been carried there by birds or insects from the orchard 
of Mr. Dow. 

July 23, 1890, the writer accompanied Messrs. Marlatt and Schwarz 
both assistants of the Division of Entomology, Department of Agricul- 
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ture to Eiverside, where they had been detailed to examine and report 
upon the condition of a colony of predaceous insects, Scymnus margim-- 
oollis. which had been imported iiom California and liberated at that 
place * The orchard of Mr. Marbiiry was carefnlly searched for the 
little ladybug, but not a single specimen was procured. The grass ana 
weeds were swept with a net in the yicinity of the trees where the insects 
had been liberated, but not one was discovered. The orchard was in very 
bad condition, having been neglected somewhat on account of its un- 
healthy condition. About five hundred trees were found hterally cov- 
ered wit?h the scale in all stages of development. The young were crawling 
in great numbers, and in one instance a small black ant (Monomorium 
minutum) was seen carrying a partially matured female in its jaws. 
Adults and larvae of a little blackish ladybug {Pentiha misella) were 
also observed running around over the infested trees, but none were seen 
feeding upon the scale. The orchard contained about one thousand 
trees, many of which were badly injured by the peach tree borer, while 
others were dyin^ from the attacks of Yellows. In all, the orchard pre- 
sented a very pitiful sight. 

Many trees in an adjoining orchard belonging to Mr. Swan had also 
died from the attacks of the scale, and leafless trees, dry and hard, were 
doited here and there throughout the orchard. The present condition 
of the orchard is dven in the following letter received from Mr. Marbury 
November 22d, 1897. He says: "Replying to your inquiry of Novem- 
ber 17th, will say that my orchard originally contained 1,000 trees. T 
estimate that 750 are now dead or dying, and the grubbing hoe will finish 
the rest. The peach crop T consider the poorest we can undertake to 
raise in Southern Mary-liaJid counties. I knew notching of the nature of 
the insect, and gave up in disgust, when I found the orchard was at- 
tacked by it. 

Nanjetnoif: — ^\\^hile in Annapolis, February 9th, I learned that the 
orchard of Dr! S. H. Speake, of this place, has been infested with this 
scale for some time. In reply to my letter of inquiry, February 11th, Dr. 
Speake says under date of Febniary 17th, that his orchard has been in- 
fested with San Jose scale, and that nearly all of his trees have been 
killed. The trees originally came from a Virginia nursery, and without 
doubt the scale was introduced with them, as he says "the trees in another 
part of the farm, coming from a different place, did not have the seale.'^ 

I wrote again for specimen twigs for examination, which were duly 
received and found infested with the genuine San Jose scaile. Dr. Speake 
wrote me March 4th, as follows: "I mailed you a few days ago some 
twigs, cut from my peach orchard of 1,200 trees. The branches of the 
trees are nearly all killed by the San Jose scale, but new growth is start- 
ing from the body of the tree. It first commenced in two rows of trees, 
I think Heath Clinfir, and spread slowly over the orchard. I intend when 
I cuiltivaite the land again, to cut down or grub out all the trees in the 
orchard.'^ 

Mason Springs: — The infestation at this. point was upon nursery 
stock from "New Jersey, purchased the spring and fall of 1896. I visited 

*An attPHiDt. WAR madft to Introduce Rhiaol)iu8 debilis (lophantrae,) but the insect 
proved to be Sycmnus maroinicoUis. 
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t.e place of Mr. F T Maddox f^h ^^^^^^^^^o^^^^^^^^ 
tion of his «™l^^t.i?SfSr^4l ?oi£quei^ly tJxe scale bad not 

fUd upon any otflier toe^ on i*o« p^cj ^^^ j ^^^^ 

In a young orchard of Mr. H. ™er^^J ;^ thtt had been 

found the ^ale thickly ^^^^^^Tee, a L^w^enc^e pear, planted in 

planted m Apnl 18^6 ^nother tree ^^^^^^ ^^^^.^^ ^^j^. 

twigs cut ff ^^,ht»\'-.tl«*K?£dW aXtel^^^^^ and the spraying of 
I advised the destruction of the »^^_^y '^^^f ^f V^%o^ng trees in the or- 

all suspiciom o^^.^^f, ^^^rl'l^owe^werfalS s^r^y^ with whale oil 

tirely eradicated and <le«tj"y^^;*'f^f„7J,feWnf them^ I used the soap 
scale on our trees now, after carefu ly "^^^^have made wonder- 
three or four times on mine with paint brusn. i wy iid,v 
■• 1 i.1, ^-^A Irtn^lr vprv 'healthv. 



three or lour umcs uu ."".>. ...... r-- 

ful growth and look very healthy. 



CECIL. 



•77.. WiVinlP in the upper part of Cecil County, September 
l^th^l'sTfl^S MenSly th^ Mr. George W. Sutton, of Perry- 
Jt i^f ^f thH^n on that be bad the San Jose scale m his young 

Siribe S an^d fSr; itbrdSfrS tlH^aSf^s oJ 

lH?ESSn^^Sfse^?L?^^^^^^ 
w^P LlvTwentv five trees in the lot, purchased and i^t out one year ago 
S^^^ sSc,*" Fort Jn til^ ttiere were no old trees in the immediate vicin- 
S and the introduction of the scale at this point was made upon the 
t?e'es?rom the nursery, and from present indications has been destroyed 
at this place. 

DORCHESTER. 

7i«)kifOO(?— The outbreak at this place is in the orchard of Mr. 
Eobert L Gulicic. The pest seems to have been introduced upon nursery 
ftSk nurohSid the spring and fall of 1888, but its presence was not 
dSnite?vSnnined until Januaiy, 1895. At that time Mr. Gubclc 
took sSimen twigs to the meeting of the Peninsular Horticultural 
ScSe^rand the pSt was identified by Mr. Marlatt. Th« o^^W con- 
tSs many varieties, and was inspected by me March 30th, 1897. I 
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found it in very bad condition. Many trees had been cut back to the trunk 
and the »cale was very generally distributed. I observed it here upon the 
largest number of varieties of any place in the state, including peach, 
pear, apple, plum and quince. Many of the trees are dwarfed and 
stunted, having made little or no growth. 

Mr. Gulick has fouglhit the pest persistently since 1895, but has not 
succeeded in exterminating it. He has used large quantities of potash 
lye in water, at the rate of one pound of lye to two and three gallons of 
water, washing the trees by hand. I found many living scales upon 
trees washed with the weaker solution, but where the stronger solution 
was used, a very small percentage of living insects remained. 

I made a second inspection of this orchard August 26th, and did 
not find nearly as many live scales. TIhe whole orchard has been treated 
Avith lye and water at the rate of one pound to two gallons. 
Only an occasional scale could be found upon trees that were literally 
covered in the spring. Many insects had been destroyed, evidently by 
some predaceous enemy, as the scales had been ruptured. I saw no in- 
sect responsible for the work. 

In reply to a letter of inquiry, regarding the number of varieties in 
his orchard that were infested, Mr. Gulick wrote me January 24th, as 
follows: "The following is the list of varieties of trees infested with the 
San Jose scale: Peach: Old Mixon, Mystery and Early Eivers; 
Ouinee: Fuller's Orange, Meeches, Alaska and Ohaanpion. Pears: Big 
Seckel, Duchess, Anjou, Lawrence, Louise Bonnie and Mt. Vernon. 
Plum.9: Ogon, Botan, Maru, Kelsey, Abundance, Yosebe, Silver Prune, 
Spalding, Tour Sweet Botan, Burbank, Satsuma, Botankio, Hattankio, 
Ohabot, Lombard, Free Stone Dawson, Roulette, Newman, Williard, 
and Whitaker. Apples: "^yeLck Pippin, Fourth of July, Early Ripe, 
Stayman's Winesap, Yellow Bellflower, Gano, Ben Davis, McCuUough, 
Rome Beauty, Lawyer, Mol^ash, Talmon Sweet, Arkansas Black, Amer- 
ican Blu-sh, Red Cider, Winter Banana, Grimes Golden, Springdale, Van- 
devere, Black Twi^, Newtown Pippin, Carthouse, Wine Sap, Nashville, 
Mammoth, Robinette, Spitzenburg, Baldwin, Salome, Naneemond, Beauty 
and Florence Crab. The list of plums is not quite complete. The total 
numiber of trees in the infested orchard is 750. I think the spread of the 
insect is very slow where there are few on a tree. When they become nu- 
merous, they find means of getting to favorite varieties of trees. A small 
number of insects will situnt the growth of small trees, and the most im- 
poveri«5thed condition of infested trees is in November and December." 

There are thirt)^-one infested varieties of apple in the above list, 
twenty of plum, six pear, five quince and three peach, making a 
total of sixty-three different varieties in all. 

Cornersville: — The infested orchards at this place belong to Mr. 
Thomas R. Hubbard and Mr. D. L. Moore. My attention was first called 
to the condition of the trees by Mr. A. H. Larrimore, of Easton, who 
noticed their depleted condition. He wrote me September 4th, 1897, 
stating that he believed the orchard was infested by the San Jose scale! 
Upon receipt of this information I wrote Mr. Hubbard September 9th 
to send me sample twigs from the diseased trees. He complied with my 
request September 27th, and I found the twigs badly attacked by the 
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deadly enemy. After some further correspondence I have ascertained the 
following facts: 

Mr. Moore writes Kovember 29th, as follows: "Yours of the 27th 
received and contents noted. Will say in regard to your inquiry that 
some of my trees are affected with the S-an Jose scale. I have only about 
two dozen \rees, and I think about half of them are more or less affected. 
Tlhose wihidi ^aie effected most were purctosed about eight years ago. 

In reply to my letter of inquiry, Mr. Hubbard writes me the follow- 
ing December 11th: "My orchard consists of the following named trees, 
viz: 100 apple, 30 plum, 50 peach, 75 pear and 13 quince, 273 in all, 
and 1 do not believe there are a dozen trees but what are infested with 
the scale. 

"This orchard was planted in November, 1891. I noticed in plant- 
ing that two of the apple trees had some patches of a dark gray substance 
on them that could be scratched up with the finger nail. I did not know 
what it was, not being familiar with the scale; in fact, had not heard of 
it being in Maryland; but in the summer of 1893 I noticed these trees 
fai'ling, and upon exaimination I found them completely covered with 
the scale. My opinion is that the pest was brought from the nursery. 
I am thinking of topping all my ti'ees this winter and covering them 
with soft soiap. Wihat do you think of the idea?" 

I advised Mr. Hubbard to use whale oil insitead of siof t soap. The lat- 
ter ihas been used to good advantage in many instances, but the former as 
very much more satisfactor}\ 

Cambridge: — January 22nd, 1898, Mr. W. 6. Dawson wrote me 
from Cambridge that Mr. Thomas P. Peters, near that place, had an or- 
chard which was infested with the San Jose scale, and that he intended to 
cut down and bum all the infested trees. Upon receipt of this informa- 
tion I wrote Mr. Peters January 25th, asking for more detailed informa- 
tion regarding his orchard, and received the following reply February 
25th: "I here\\dth enclose specimen twigs of last year's growth cut from 
ray pe^ch orchard for your examination. I am not positive what the diffi- 
culty is, but from what 'information I gained at the Farmers^ Institute 
in Cambridge, I pronounce it the San Jose scale. About one-half of my 
trees are dead, and most of the others infested. I do not know of any 
other orchard similarly affected in this vicinity, but think they must be, 
as I have heard people complaining of their trees dying rapidly. Please 
let me know when you expect to be in this county, as I would like to be 
at home at the time of your coming.^^ 

The twigs Mr. Peters sent me were badly infested with the San 
Jose scale, but fully 95 per cent, of them were dead when received. The 
scales were rather whitish and collapsed. I could not ascertain the 
cause, as it certainly was not due to parasites or predaceous insects, and 
no indications of fungus disease. In reply to my later inquiry, Mr. 
Peters wrote March 4th, as follows: "I am in receipt of yours of the 
1st instant, and in reply will say, that it is very discouraging .to know 
that I have such a desti-uctive pest with which to contend. The trees, 
225 peach, 12 pear, 12 plum and 6 quince, were purchased from a iN'ew 
York firm, and the scale first appeared upon them. I also had about 725 
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other trees wliieh seemed perfectly healthy until lately. I do not think 
the scale has any choice as to variety of peach, and that tree seems to be 
the ideal breeding place. Fully three-fourths of my 'peach trees are in- 
fested. At this writing I am not prepared to say whether there is anv 
scale on the plum, pear or apple." 

Elhcood:—The infestation at this point is in the orchard of V. S. 
Vickers. Apri/21?t, 1898, I received information of such a nature that 
I felt quite sure that the insect had gained a foothold in this orchard, 
and in reply to my inquiry of April 23rd, Mr. Vickers sent me twigs cut 
from the orchard, and 1 found them very badly infested with the scale. 
The orchard was ©et out about three years ago. I wrote another letter of 
inquiry on the 30tli, asking other questions regarding the trees and the 
, general conditions of the surrounding orchards. 

FREDERICK. 

Frederick City: — The infestation at this place is supposed to have 
come on plum trees purchased in April, 1893. Mr. I). W. Coquillett, of 
the United States Department of Agriculture, inspected the trees Decem- 
ber 27th, 1894, and found the scale still present upon some of the original 
stock. Mr. Co(|uillett made a second examination some time later, and 
was unable to find any further indications of the scale, the stock origi- 
nally attacked having been destroyed. 

I made a careful examination of the trees on this and other places^ 
in the vicinity September 10th, 1896, and found a very bad state of 
affairs. The scale was found upon cherry, apple, peach, pear, plum and 
quince. Some of the trees were literally covered with the pest, and a 
two-year-old cherry tree (J^apoleon Bigarreau) had been killed. There 
is no question but what the scale was introduced upon stock from the 
nursery. An examination of trees in the gardens of several pei^ons liv- 
ing m the vicinity revealed the fact that the pest has spread to a con- 
siderable extent. 

Several peach trees in a lot belonging to Mr. Frederick Kintz were 
very badly infested. It was found also on plum trees in the yard of Mr. 
E, M. Dyer, and upon peach in the gardens of Messrs. P. E. Renner, D. S. 
Kice and L. 'F. Kussmaul. It was also noticed upon a small peach tree 
in the yard of Mrs. John Holmes. A bulletin {No. 42, Maryland Experi- 
ment Station) contaiining information about this insect was sent to each 
of the above named individuals, and attention called to the presence of 
this dangerous pest upon their premises. 

At the time of my visit, September 28th, 1896, I found all the in- 
fested trees on the premises where the pest was originally introduced had 
been destroyed; but several infested peach trees on adjoining lots were 
still standing. The attention of the owner was again called to the neces- 
sity of immeidi)ate action for their destruction. 

I made another inspection of these places September 3rd and 4th. 
1897, and foimd that the scale was still present. Two peach trees on the 
lot belonging to Mr. Dyer were literally covered. These trees 
were also infested with the terrapin scale (Lecanium'neprO'fascia- 
tus)' I advised Mr. Dyer in a letter September 9th that it would be 
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good policy for him to destroy the trees, not only for his own protection, 
but also that of his neighbors. The scale was also present in small num- 
bers upon an old peach tree in an adjoining lot. Several apple trees on 
tih-e farm of Mr. Hock, a few males north of Frederick, were found 
infested, all of which were uprooted and burned. There is some 
doubt as to the source of the infestation at this point. 

My attention was called to another infested orchard in the vicinity 
of Frederick March 8th, 1897. The owner, Mr. Samuel T. Hargett, 
wrote Mr. W. L. A moss. Director of the Department of Farmers' Insti- 
tutes, who referred the matter to me. The orchard contains about four 
hundred trees, from five to seven years old. Speaking of the trees, Mr. 
Hargett 9ays: "Among them I discovered three only which I considered 
diseased. Symptoms of the disease, rough, scaly bark, with body and 
branches like sample enclosed. If convenient, please let me know what 
is best to do with them?'^ 

I immediately wrote Mr. Hargett, stating that the insect respon-sible 
for the injury to his trees was the San Jose scale, and advieed him to 
take immediate steps for its control. He replied March 10th that he 
w^ould begin spraying with whale oil soap, as suggested, and endeavor to 
check its further spread. 

In a letter to me, dated November 30, 1897, Mr. Hargett says: "The 
infested trees were sprayed with whale oil soap as directed. I gave them 
two applications, and I believe I have the scale under control.'* 

While in Frederick I also learned of the presence of the scale upon 
some trees on the premises of Mr. J. W. Keller. I made an examination 
of the place, and found the pest upon a few peach trees in the yard. The 
in-sect seems to have been introduced about two years ago upon pear 
trees whioh have since died and have been removed. 

Another infestation near Frederick was brought to my attention by 
Mr. H. B. Witter January 25th, 1897. The trees belong to Mr. G. M. 
Hedges, and were planted in his yard and garden near his house four and 
five years ago. !Mr. Hedges was aware of the fact that the trees were not 
healthy; but not until January 16th did he know what caused the 
trouble, at which time he received a letter from Dr. L. 0. Howard, the 
United States Entomologist, in reply to his query of January 11th. 

I made an examination of the premises September 5th, 1897, and 
found that Mr. Hedges had dug up and destroyed several pear trees which 
had been badly infested. There were several pear and apple trees still 
st-^nding, all of which had been attacked. They had been pruned 
and washed with a double dose of whale oil soap. There were still a few 
living scales upon them, but the trees were in such miserable condition 
I suggested it would be economy to uproot and burn them. The scale 
had also gotten on an osage orange hedge fence near by, and Mr. Hedges 
had burned it on both sides for a distance of several rods. 

Mai'ch 21st, 1898, 1 received a number of twigs cut from a plum tree 
in a small orchard of about 80 trees, belonging to Mr. D. C. Winebrenner, 
of this place, asking information regarding the disease which he found 
upon them. On examination T found that they were pretty badly infested 
Avith the San Jose scale, and upon maldng further inquiry, I found the 
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trees were planted in the spring of 1895. Directions were given for the 
immediate defttniction of the badly infested trees and treatment for the 
o tilers. 

Arahy:—\\h'dQ in Frederick September 5th, 1897, I heard that an 
orchard in the vicinity of Frederick Junction was dying out from somo 
mysterious cause. I drove to the place, and found Col. Carroll Mercer, 
the present owner, but he could give me little or no information about 
the orchard, as he had just recently purchased the property. The orchard 
is beautifully located on the side of a hill, and contains about twentv- 
five hundred trees. Several hundred trees in the western end of the or- 
chard wKBre dead or dying from tine attacks of the San Jose scale. Many 
trees have been dead for several years, and it was not difficult to locate 
tlie trees which bore the original infestation. The pest had spread over 
about two-thirds of the orchard, many of the trees still living, but liter- 
ally encrusted. 

I called upon Mr. J. H. Gambrill, the former owner of the place, 
and he informed me that the trees w^ere planted in the fall of 1891 and 
spring of 1892. He said that there was little or no doubt in his mind 
that the pest, since it had been called to his attention, had been intro- 
duced upon the stock from the nursery. He stated that he had noticed 
the trees were unhealthy in this particular section of the orchard from the 
time they were first planted, and that he had paid especial attention to 
this section, worming, fertilizing and plowing, as he supposed the diffi- 
culty was due to some soil conditions. 

Several hundred of the trees in the badly infested portion of the 
orchard made a beautiful growth for the first three or four years, and 
were then gradually killed out, dying from the tops dow^nward. On 
many trees a vigorous new growth had sprung up from the trunk, which 
gave them a very jDCCuliar appeamnee. The leaves on this second 
growth were unusually large, some of them measuring nine inches in 
length and from two to two and a-half inches in width. This dense 
green foliage growing from around the base of the trees was very striking 
as it stood out in contrast with the dead and leafless branches. 

I made a second examination of this place October 9th, and in com- 
pany with Colonel Mercer went over the orchard quite thoroughly. He 
was much surprised to find the pest so widely distributed, and was much 
interested in the attack, as it was the first he had ever seen. At the time 
of this visit I found that Colonel Mercer had been worming and workino- 
around the base of the infested trees, hoping that he might, by 
this treatment, restore them to thedr former vitality. I assured him that 
he was simply wasting time, as the deadly nature of the insect would 
soon sap the life from the tree in spite of all the worming and fertilizing 
he might do. I also assured him that there was but one remedy for trees 
where they were as badly infested as those in the greater part of his 
orchard, and that was their immediate destruction, especially those trees 
whieli were so literally covered that little or no life remained. I told 
him there was a possibility that he miight save part of the orchard by 
spraying persistently year after year, but conditions were against him, 
and it was doubtful whether it would pay him to do it. 
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livrlcittsville: — The outbreak at this place was callecl to my atten- 
tion by the owner of the orchard, Mr. H. W. Shafer, who wrote me, as 
follows, December 14th, 1896: "You will find enclosed cuttings from 
a few apple trees. Can you tell me what is the matter with them? The 
orchard is about six years old, and some of the trees are apparently 
dying from this scab. Please advise me what to do for them.^' 

Upon receipt of this letter, together with the infested twigs, I 
wrote Mr. Shafer December 19th, stating that his trees were infested 
with the San Jose scale, and gave him the necessary information for the 
treatment of the orchard. 

In a letter dated December 28th, Mr. Shafer states that the trees 
were apparently vigorous until the summer of 1895. Up to that time he 
©ays, he never saw trees grow faster or look better. In all, about one-half 
of an orchard of one hundred trees is infested with this pest. No other 
orcliard in the vicinity is known to contain this scale, and there seems to 
be little or no doubt but that it vraas introduced upon the nursery stock 
at the time it was purchased, as it came from a nursery that is known to 
have been infested for several years past. 

GARRETT. 

Mountain Lake Parl\' — I discovered this insect at this place in a 
block of one hundred plum trees September 7th, 1896. Only two of the 
trees were found badly infested, and from general appearances the scale 
had not been able to hold its own at this altitude, Oakland (2,391 feet). 
These trees came originally from a nursery in one of the Northern 
States, and so far as a careful examination went, the scale had not spread 
to a block of five hundred apple trees, t^vo hundred pear trees and one 
hundred cherry trees in the immediate vicinity. The infested trees were 
uprooted and destroyed immediately. 

These trees were again examined by me October 5th, 1897, but no 
further traces of the scale could be found, and I am of the opinion that 
it has been entirely exterminated at this point, probably due, as stated 
above, to the high altitude, and other conditions which exist in this 
mountain district. 

HARFORD. 

Jerusalem Mills:— The following letter from Mr. Harold Walsh 
dated October 27th, 1896, explains the nature of the outbreak at thi^' 
place: Kc says: "I enclose herewith .section of a tv.^icr taken from a 
Japan Golden Russet pear growing on an adjoining farm. I think it is 
infested with the San Jose scale. Am I con-ect? the tree is three year^ 
old, and the trunk is entirely covered with this scale. J^indlv let me 
hear from 3011?" 

r^ . v'''"!f£''^^'^ "P'''' ''^^^''P^ ^"^ ^^'^^ I ^^^^^^ ^^- Walsh, under date of 
October 29th as follows: "Yours of the 27th instant, with enclosure 
IS at hand, and m reply would say that you are correct in your identifica- 
tion of the San Jo^ scale. The twig you send is badly infested with 
this insect. I would like to have further information regarding this oui- 
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break and will be greatW obliged to you if you wiU ascertain, ii possi- 
ble how many trees oxe^in the immediate vicinity of the inf^ted one 
from which the sample was taken. Judging from the looks of the speci- 
men before me, I am of the opinion that the pest has spread to a con- 
siderable distance in your neighborhood." . ^ . ^r 

In reply to the above, I received the following letter, dated Novean- 
ber 17th from Mr. Walsh: "Please pardon the delay in answering your 
favor of October 29th. The tree from which specimen of the San Jo^^j 
scale was taken stood in the center of a block of twenty-eight pear trees. 
The OTOcr has made a careful inspection of the remaimng trees witn 
glass, but found no San Jose scale. He tells me that there are other 
^alee present, such as axe often seen upon trees. All the trees m ques- 
tion were planted the spring of 1895.'' . x.. ^ x 

From other information which I have in hand, there as n^ doubt but 
what the scale was intrioduoed at the time the trees were purchased from 
the nursery. This conclusion is further substantiated by the fact that 
the nurseiy from which they were purchased is known to have been 
badly infested with this pest for several yeaiis past. 

The present condition of this orchard is told by Mr. Walsh in a 
recent communication, dated December 1st, which is as follows: "In 
reply to yonr favor of November 23rd, I am glad to be able to say that 
the orcliard you refer to is entirely free of the San Jose scade. There 
was, I think, but one tree infested with the scale, and that was dug up, 
root and branch, and destroyed by burning. The above was the only out- 
break of the San Jose scale in this neighborhood of which I am aware." 

Pylesville: — The infested trees at this place were discovered by the 
owner,' Mr. E. A. Wilson, who sent specimen pear twigs to Professor 
Eobinson, who referred them to me. I found them very badly attacked 
by the San Jose scale, and immediately notified the owner, and asked 
for more definite information. In reply I received the following letter, 
February 18th: "Yours of the 17th instant at hand, and I am very 
sorry to note that I have the San Jose scale in my orchard. I suppose 
the sooner I begin fighting it the better. It was pronounced the oyster 
shell scale by a nureeryman who was at my place some time ago. I 
have about sixty trees, and they were bought about four or five years ago 
from a Pennsylvania nurseryman." My second letter was dated the 19th, 
and I advised the destruction of all the badly infested trees, and the 
spraying of the others as soon as possible with whale oil oap. 

HOWARD. 

Annapolis Junction: — The outbreak here is in the extensive or- 
chards of Col. W. S. Powell, and was first called to my attention October 
30th, 1897, by Mr. M. B. Waite, Assistant Pathologist of the United 
States Departanent of Agriculture, who had noticed the insects upon 
some plum trees in the orchard October 9th, at which time he addressed 
the Vansville Farmers^ Club, which met at Col. PowelPs residence. 

I visited this place November 6th, and made a careful examination 
of the trees. Ool. Powell informs me that this orchard was planted in the 
fall of 1893, and contains fifty Abundance plums, fifty Botankio plums. 
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one hundred and ninety York Imperial apples, ten Early Kipe ^ppl^, 
two hundred and fifty Kieffer pears, two hundred and fifty Bartlett 
pears and four hundred Champion quinces. 

Currants, gooseberries and asparagus have been planted between the 
rows in the lower part of the pear orchard. This attack is explained in 
full in my letter of November 8th to Colonel Powell, which is as follows: 
"As a result of the examination of your orchard Saturday last, I am 
obliged to inform you that I found th«e San Jose scale thickly colonized 
upon half a dozen plum trees, and has spread from these to all the other 
plums in the same block. I did not have time to examine every indi- 
vidual tree, but found it wherever the inspection was made in the plum 
orchard. I found it also on pear well down the hill, showing beyond all 
doubt that it has spread to a considerable extent. It is also upon a few 
quince trees in the immediate vicinity of the plum. I did not see it upon 
apple, but feel sure it has found lodgment there, especially on the side 
between the plum orchard and your house. 

"The scale seems to have originated upon a few plum trees. I be- 
lieve we can check the spread of this pest in your orchard, and it will be 
a pleasure for me to undertake this task, if you will permit me to super- 
intend the work, the only condition being that the necessary labor and a 
few chemicals be furnished by you." 

The next day I received the following letter from Col. Powell, which 
explains itself: ^T am in receipt of your letter of November 8th, and 
thiank you for same. I had regularly examined the orchard up to about 
June 1st last, and then, to my eye, there was no scale, but on last Sun- 
day., after your visit, T went through the orchard, and was horrified to find 
its extent in the plums. Of course, I accept your proposition for the ex- 
periments you wash to make in this orchard, and really, owing to its cen- 
tral location, and all being young trees, I should think it would be a val- 
uable object lession, not only for the members of the Vansville Farmers' 
Club, biit to all nearby farmers who have been watching the orchard's 
gi\)wth with considerable interest. Just have your whole outfit consigned 
to me, let me know what chemicals you need and what assistance you will 
want, and I will promptly make the arrangements.'' 

Dayton: — ^April 11th, 1898, I received a letter from Mr. W. F. 
Bergman, of this place, enclosing specimen twigs cut from an apple tree 
for examination. Upon one of them I found a cluster of eggs of the 
katydid, and the other was thoroughly infested with the scurfy scale. 
Mr. Bergman intimated in this letter that he had several plum trees 
which were infested with a scale similar to the one on apple. Although 
I did not question the accuracy of Mr. Bergman's determination, I felt 
in justice to him that it would be better for me to have specimen twigs 
from the plum trees in order that I might examine them and make sure 
the insect was the'same as that found on the apple. As a rule, it is not 
easy for the average observer to distinguish the different species of scale 
insects. I had a suspicion that the insect upon the plum was possibly the 
San Jose scale, and upon receipt of the twigs, which arrived April 18th, 
I found that my suspicion was well founded, as the twigs were very badly 
infested with that insect. I immediately wrote the gentleman the result 
of my determination, and advised him what to do. 
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KENT. 

Cliestertown: — The occurrence of th.e scale at this place is in the 
orchards of Eobert S. Emory, one (A the largest (if not the largest) and 
most succesful pear grower in, .Maryland. Captain Emory was awaire 
of the presence of the insect in his orchard for several years, but did not 
ascertain definitely what it was until July, 1894, at which time he 
brou^^ht it to the attention of Mr. C. L. Marlatt, of the United States 
Department of Agriculture, who was at his place making some studies 
upon the Psylla, another insect which is very injurious to pear. 

The scale was introduced into this orchard upon two hundred and fifty 
Lawson pear trees, purchased October 26th, 1888, of Parry Bros., Parry, 
New Jersey. At the time the trees were received Captain Emory noticed 
that they were not as clean and healthy looking as other trees which he 
had purchased from other sources. The trees were planted, however, 
under complaint as to their inferiority. They did n^ot make the usual 
normal growth, and Captain Emory was of the opinion that they were in- 
fested with some contagious disease; but was not aware of the nature of 
the disease until later, as noted above. He became alarmed in 1892, 
noticing that the disease, whatever it was, had spread to other blocks of 
trees in the same nedghborhood, and began an extensive series of exper- 
iments, unaided, for the suppression of the mysterious disorder. Think- 
ing it a species of scale insect, and having a supply of whale oil soap on 
hand, w^hich he had been using against the pear leaf slug, he applied 
this material as a winter wash to every suspected tree. He coated the 
trunks and larger branches with soap which he had diluted with water 
to a consistency of thick soft soap. 

In August, 1894, the pear Psylla, an insect very injurious to pear 
trees, was doing much damage in Capt. Emory's orchard, and he called 
on Dr. Howard for assistance, who detailed Mr. Marlatt to make an in- 
vestigation of the outbreak. It was at this time that Mr. Marlatl's atten- 
tion was called to the scale, and after treating many trees for the Psylla 
he began some experimental tests upon the scale. While Mr. Marlatt 
was engaged at this work Captain Emory called his attention to the 
whale oil soap treatment of 1892, and prepared some of the material 
to show him. One of the trees that had been badly infested, and origi- 
nally treated with the soap, and which still bore a few scales, was again 
treated in October. The tree was healthy and haid made a beautiful 
growth, although it still retained some of the old scales, and showed 
plainly the characteristic purplish marks made by the pest. 

At first Mr. Marlatt expressed considerable surprise at the heroic 
treatment which Captain Emory had given the trees, stating that had he 
applied the material dn solution it would, in his opinion, have destroyed 
the trees. As a result of this conversation, Howard 'and Marlatt began 
an extensive series of experiments with whale oil soap for the destruction 
of this scale in Captain Emory's orchard, and in a large peach orchard at 
Biverside, Charles County, Marsdand, infested with the same pest, re- 
ported in detail in their Bulletin (Xo. 3, n. s. Div. Ent., U. S. Dept. 
Agr.). 
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In the fall of 1895 Captain E-imory foUoived up his experiments 
with whale oil soap, varyinig Ms operations somewhat by using a spray 
pump for applying the substanoe to the trees in a fine mist. That sea- 
son he used over seven barrels of the soap: In the fall of 1896 he again 
sprayed every tree in the infested block with soap, at the rate of 2^ to 
2f pounds* to a gallon oif water, using in all about fourteen barrels, or 
about 5,600 pounds. The fall of 1897 he used five barrels of soap, spray- 
ing the blocks where the scale had gained a foothold, which were not 
fumigated with hydrocyandc acid gas. In spite of the heroic treatment 
whiclh Captain Emory has given the infested trees in his orchard, the 
scale has spread to a Mock of 2,050 six and eight-year-old Bartlett pears, 
200 Lawrence pears, and has recently been fountd in a block of 2,500 
Duchess pears, whicli ihas been fruiting for over thirty years. A few 
scattered specimens were also found upon a block of 140 Mountain Rose 
peach trees, which have been fruiting annually for the past five years. It 
has also gained a f ootheld in a block of Marietta peach trees which were 
planted four years ago. A few scattered specimens of the scale were also 
noticed this season in a block containing 1,000 Howell and a few other 
mixed varieties of pear. It was also found in another block of 2,000 
Duchess and Bartlett pears, and upon a few trees in a block of 200 Man- 
ning's Elizabeth and 400 Buffum. In all. Captain Emory has succeeded 
in keeping this pest in check, but has not exterminated it. 

The fall of 1897, the entire lot of Lawson pears still 
standing in the original block upon :wihich the pest was introduced were 
uprooted and burned. These trees were destroyed partly from 
the fact that this variety is not considered a profitable one in Capt. Em- 
ory's locality. They wei^e also slightly infested with the scale, and it was 
thought best to destroy them, together with several old apple and other 
trees in the vicinity, whdcih had become infested. 

A block of 450 Kieffer pear trees, planted by the side 
of the Lawson, from which the scale spread to all the other varieties in 
the immediate vicinity, have so far, been comparatively free from the at- 
tacks of this pest. After careful and repeated examination by Capt. Em- 
ory and myself, we have been unable to find a living scale upon any of 
these trees, with two exceptions, April 15th, 1897, after we had spent 
more than half an hour going over the trees in the row and along the 
side next to the infested Lawson block, we found four scales upon a 
sprout which had grown from the trunk of the tree. Three of these in- 
sects were males, and the remaining one a female, and all were alive and 
in appare-ntly good condition. At another time, June 17th, 1897, we cut 
a sprout from one of the Kieffer trees, which contained a half dozen 
male scales and four females, all of .which were alive. None of these 
trees had been sprayed. It also appears that' the Le Conte pear in this 
locality, is practically immune from this insect, as no trace of it could be 
found in a block of fifty trees which were planted between a block of 
Lawrence and Manning's Elizabeth, both of which were slightly infested. 
In the fall of 1894, Capt. Emory ordered a second lot of pear trees 
from tihe same nurser yman, from whom he had received the original 

♦This strength destroyed most of the fruit buds and some wood. 
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lot of infested Lawson. He had been informed that the scale had been 
entirely eradicated from the nursery, and that the trees were perfectly 
healthy and in good condition. Upon receipt of the trees, Capt. Emory 
made a close inspection, and found them infested with the same scale. 
To make sure of his identification before he reported the afBair to the 
nurserymian, he referred the matter to Dr. Howard, the U. S. Entomol- 
ogist, who detailed Mr. Coquillett, one of his assistants, to proceed to 
Capt. Emor/s place and personally examine the trees in question. Mr. 
Coquillett found the trees badly infested with the genuine San Jose 
scale. They were destroyed, :\nd the matter was immediately referred to 
the nurseryman, who acknowledged he had the scale'in his nursery. From 
recent reports, we are informed that the pest is still present in the saine 
nursery, although heroic measures have been resorted to for its extermi- 
nation. 

Ais stated above, the pest is still present in Capt. Emory's orchard to 
a limited extenrt;, but every possible effort is being made to exterminate 
it. Through the generosity of Captain Emory and help from the Ex- 
periment Station, a long series of experiments with hydrocyanic acid gas 
were conducted in this orchard last fall, to which reference is made 
under the proper heading at another place in this report. 

A recent examination of a young peaoh orchard belonging to Mr. 
H. M. Brown, planted last fall a year ago in the immediate vicinity of 
Oapt. Emory's orchard, shows that this pest has gained a foothold upon 
a few of the trees. Mr. Brown's attention has been called to it, and I 
have written him that it will be wise for him to take some immiediate 
action for the destruction of the pest before it spreads to other parts of 
the oriihard, as it is now confined to the first few rows on the side adjoin- 
ing the. block of Bartlett pears belonging to Capt. Emory. 

May 5th, 1898, Oapt. Emory informed me that C. J. Reidhe had three 
Bartlett pear trees on his place in Chestertown which had been killed 
by the San Jose scale. He stated that he examined the trees and that 
there was no question of doubt about the identity of the species. Ee- 
cently, Capt. Emory received a letter of inquiry from Mrs. C. J. Eing- 
gold, of Ohestert<»wn, stating that some insects was injuring trees which 
had been planted in her garden and asked for information as to what was 
best to do for its suppression and control. I wrote Mrs. 
Einggold May 7th, that I would visit her place and make an ex- 
amination of the trees and suggest the best method for controlling the 
insect at that time. 

Still Pond: — Howard and Marlatt (Bui. No. 3), record the occur- 
rence of the scale in the orchard of Mr. James S. Harris at this place. 
The correct identification of the species in this case was not ascertained, 
as the trees were destroyed before a specific determination had been made. 
In reply to a recent query, Mr. Harris says under date of November 29th: 
"Your letter in regard to insects on my trees is received, and the facts in 
the case are as follows: I bought a small lot of Lawson or Comet pear 
trees the same season that Capt. Emory planted his Lawson, that brought 
Qind spread the San Jose scale over his orchard. My trees were planted 
with Kieffer on both sides of them and a long distance from other va- 
rieties. They were badly infested with some kind of small scale insect that 
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prevented fchem from grdwing as they should grow; and when Oapt. Em- 
ory's were found to be infested with San Jose scale, I burned mine. I do 
not know wh^t scale it was on my trees, but after several years 
of go<od cultivation, they were very little larger than when they were 
planted. Th-e insects did not trouble the Kieifer that were on eaah side, 
but they grew finely f nom the first, 'and I have seen no signs of insects 
on them up to the present time. I bought the Lawson from a local 
dealer, and understood from him thiait they came from the same nursery 
from whidh Oapt. Emory purchased ^his.^' 

Sassafras: — ^While attending the annual meeting of the Peninsu- 
lar Horticultural Society ait Snow Hill, January 15th, 1898, Mr. James 
T. Shallcross, of Middletown, Delaware, told me that ihds brother, Jacob 
T. Shallcroigs, wfho resided near Sassafras, Kent county, Md., had an or- 
dhard badly infested wdth the San Jose scale. Upon my return to my 
office, January 17th I wrote Mr. Shallcross, and received the following 
reply January 18th: "Yours of the 17th instant at hand, and con- 
tents noted. I had an orchard of about five thousand pear trees eight 
years old, and so 'badly infested with the San Jose scale, that I took the 
entire ordhard up and burnt the trees last winter. I still liave about one 
thousand pear trees left, which look pretty good so far.^^ 

MONTGOMERY. 

Ed nor: — The occurrence of the sicale at his place was first called to 
my attention by Dr. Howard, who had received specimen twigs of peaoh 
and pear infested with this insect, from Mr. E. P. Thomas. Immediate- 
ly upon receipt of this information, I wrote Mr. Thomas, giving him due 
warning <as to the dangerous nature of the pest, and called his attention 
to a recent Bulletin, (No. 42), whiclh we had just issued, and further 
stated that I would be at his place in a few days to make an exaimination 
of the infested trees. 

In company with Director Miller, lof the Experiment Statio'n, I in- 
spected Mr. Thomas' ordhard Deceonber 8tih, 1897, and found that hia 
trees were very badly infested. The trees, about 200 in number, were 
planted in the spring of 1894, and from the beginning, Mr. Thomas no- 
ticed that some of the pear trees, of w'hidh there were 150, were not per- 
fectly healthful. Several of them died in 1895 and from these the 
scale seems to (have spread to other parts of the orchard, as all of the 
trees were found more or less infested. There were about 50 peach 
trees in the lot, and part of these were literally encrusted with the scale. 

Owing to the very bad condition of the trees, I assured Mr. Thomas 
thalfc it would be economy in the long run to grub them up and destroy 
them at once, for if an attempt was made to save them by any system 
of spraying, the cost of such operation repeated year after year, would 
be more than the trees were worth. He decided laiter that it would be 
policy to destroy the entire orchard before the insect spread to other 
trees in his neigihborhood. So far as I can ascertain, I could find no 
trace of the scale in the youn^ ordhard belonging to his brother, who 
lives near by. The infestation here was another case of the introduction 
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of the scale directly from the nursery, tas the trees came from one that 
is known to have been infes^ted at that time. 

Barnesville: — At the meeting of the Farmers' Institute at Rock- 
ville, December 22nd, 1896, Mr. C. C. MainJiart, of Barnesville, told me, 
after looking at a specimen twig containing the San Jose scale, that he 
was of the opinion that he had the same insect upon young trees in his 
orchard. Upon request, Mr. Mainhart sent me some twigs cut from his 
Japan plum trees January- 7th. The insect, as suspected, was the San 
Jose scale, and Mr. Mainhart was given due notice regarding it. I visit- 
ed his place April 6th, 1897, and made an examination of his orchard. 
I found the pest upon about 50 plum trees, the attack being very much 
worse upon the Japan varieties — Burbank, Satsuma and Abundance, 
than upon Wild Goose and Marianna. None of the trees were dead, 
but several were -so badly infested that they had anade little or no growth, 
and looked very sickly. 

I found the same scale upon seven peach seedling about two years 
old in the same ordhard, but did not find it upon any trees in the old 
orchard in the immediate vicinity. All the trees were thoroughly washed 
with whale oil soap, and I understand from Mr. Mainhart, that he has al- 
most entirely destroyed it. In reply to my recent letter of inquiry, he 
says December 8th: "The whale oil soap saved my trees. I have watched 
them carefully this summer, and while there are a few scales upon them, 
still they are few and far between, as compared with their condition this 
spring. I wish you could see the trees now that were so badly infested 
last spring. I gave them a double dose of wliale oil soap and they have 
made an unusual g^o^vth. 

"I wish to say, however, that the soap as I applied it, killed all the 
l)los9oms and fruit buds, but later, they put out a new growth, and I 
never had trees look any more thrifty. To give you an idea of the won- 
derful growth, will say that some of them have put out over five feet of 
new wood quite regular over the trees. 

"On the whole, I am well pleased with my success. W'hdle there are 
some scales upon the trees, yet I believe that another application of the 
soap will entirely destroy them." 

At 'the request of Mr. John W. Brown, wh*o resides near Barnesville, 
Mr. Mainhart took me to his place to see some trees whicth he desired me 
to examine. I went over his entire orchard, and found one tree, an 
Idaho pear, which was very badly infested with the scale. A lot of dam- 
sons had been bougiht at the same time, but I could find no trace of the 
insect upon any of them. The infested tree was dug up and burned, and 
the others in the immediate vicinity were washed with whale oil soap 
for fear that some of the insects mi-gM 'have escaped us. 

Mr. Mainhart then took me to the farm of Mr. C. C. Brosius, who 
had also made a purchase of trees two years ago, the miost of which, from 
some mysterious cause, had died. Mr. Brosius was of the opinion that 
they had been killed on account of the dry weather that followed short- 
ly after they had been planted. An examination of some of the dead 
trees sihowed that they were litteraJly covered with the San Jose scale, 
and those still alive, were also infested with the same pest. 
In all, Mr. Brosius had purchased about 75 plum trees, 100 pear trees. 
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and a few gooseberry and currant bushes. As noted above, all the plums 
and damsons were dead or badly infested with the scale, as were also all 
the currant and gooseberry bushes. I was unable to find any trace of 
the scale upon tlhe pear trees planted at the same time in an adjoining 
orchard. Tihe infested trees and bushes were in such a dwarfed and 
stunted condition, it ^as not thought worth while to try and restore 
them, and they were destroyed. 

Brookville: — ^This outbreak was brought to my attention by Robt. 
L. Miller, wiho brougiht me a twig of an apple tree w'hich 'had been re- 
ferred to him by Mr. J. B. Hallowell, of Brookville. The twig was very 
badly infested with the San Jose scale. April 28th, 1897, I wrote Mr. 
Hallowell, stating that it woidd be to his interest to make every effort, 
without delay, to check and destroy this ravenous pest, and also made in- 
quiry as to the number of trees in the orchard. 

Under the date of May 4th, in answer to my query, Mr. Hallowell 
says: "Your esteem-ed favor 'of April 28th, duly received. The orchard 
contains about 75 apple trees, and a few pear and peach. 50 of these 
trees were planted in May, 1891, and 29 in April, 1893. I think several 
more are infested, though not so badly as the one, a cutting from which 
I sent you, though I lost one about three years ago, near the one now 
badiy infested, and which I now believe had the same disease." 

May 6th, I wrote to Mr. Hallowell, asking whether or not he would 
permit me to try some new soaps which ihad been made for me by the 
Powell Fertilizer and Chemical Co., of Baltimore, in an experimental 
way upon his trees. May 13th, Mr. Hallowell replied that 'he was en- 
tirely willing for me to try the experiments upon his trees, and suggested 
that I come to ^his place as soon as possible. I proceeded to the infested 
orchard May 15th, and began my experimental work the following day, 
whidh is reported in detail at anotther place in this report. I found the 
scale on 11 trees, two of which were very badly infested; one planted the 
spring of 1891, and the otiher April 15th, 1893. The trees made a beau- 
tiful growth, but two of them appeared to be diseased, and finally died 
two years ago, when ithey were dug up and burned. There is no doubt 
in my mind that the scale was introduced upon these trees, as those that 
are now infested are in the immediate vicinity of the places wthere the 
others were removed. Many of tlie twigs and limbs on the two badly in- 
fested trees were dead, and the limbs, in most cases, were literally cov- 
ered. The insect was still present in this orchard August 28th, the time 
at whdoh I examined a lot of twigs sent to me for that purpose. Other 
experiments with whale oil soap were performed in this orchard this 
spring. 

Oakdale: — Br. Mahlon Kirk, of this place, called the attention of 
Director Miller to .several trees in his yard June 20th, 1897, ^ibich were 
supposed to be infested with the San Jose scale. The matter was referred 
to me by Mr. Miller June 21st, together with a specimen twig cut from 
one of the infested trees. I wrote Dr. Kirk the same day that the insect 
was the genuine San Jose scale, and gave him the information desired 
regarding it, and received the following communication from him June 
26th: "Your letter of the 21st instant was duly received, for which I 
am much obliged. Mr. Miller examined the trees referred to, at my re- 
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quest, as I felt quite sure tlhere was some/thing very wrong with them. I 
had my suspicions aroused, but as I had not seen the San Jose scale, I 
felt uneertain about the 'trouble. He -advised the use of whale oil soap, 
and the next day I applied it thoroughly. A day or two passed, and still 
feeling uneasy, as he had pronounced it an undoubted case, I concluded 
to treat the case heroically, and cut the trees down to within two feet of 
the graft, and put every leaf and stem in the stove, fragments at a time. I 
have again and. again washed the stumps with the soap, and have band- 
aged them from the ground to the top, which bandiages I soaked with 
the solution, and Which I shall renew from time to time, so if there is 
any virtue in the soap for the trees, I hope to get it. I treat them in this 
manner, hoping, as the trees are a peculiar, and said to be a valuable va- 
riety, they will send off shoots from the stumps, whieh may still give me 
the apple." 

Garrett Park: — Dr. L. 0. Howard informed me July 16th, 1897, 
that ]\fr. Dorsett, of the Division of Vegetable Pathology, had brought 
him twigs from a Japan plum from the place of Mr. J. T. Allen, of Gar- 
rett Park, that were badly infested with the San Jose scale. 

I wrote Mr. Allen, July 17th, stating that I would visit his place as 
soon as possible and make an .examination of the infested trees and assist 
him in the destruction of the pesit. 

Wheaton: — The infestation at this place is in the orchard of Mr. 
John S. Case. He brought specimen twigs cut from an infested peaoh 
and pear tree to the station September 15th, 1897. I made an examina- 
tion of this ordhard, in company with my assistant, Mr, Sherman, De- 
cember 8th, and found the entire orchard of 400 trees more or less in- 
fested. These trees were planted about three years ago, and were pur- 
chased from a local agent who represented a northern nursery. There 
seems to be little or no doubt but that the pest was introduced upon a 
few Idaho pear trees. Mr, Case informs me that these trees did not look 
healthy wflien he received them, and that they did not make the growth 
that they should, and finally several of them were dug up and destroyed. 
The pest has spread from this centre to all parts of the ordhard, the trees 
in the vicinity of the original infestation being either dead at present or 
literally incrusted with the scale. The pear trees which are planted in 
alternate rows between the peaoh are also badly infested, but not to the 
same extent as the peaoh. I suggested that a number of the badly In- 
fested trees, which were also attacked by the yellows, should be dug up 
and destroyed. About 100 of the badly infested pear and peach trees 
will be used by me for experimental purposes; the rest of the orchard 
will be sprayed with whale oil soap, and every effort possible will be 
made to check and destroy this ravenous pest before it spreads to other 
orchards. 

It was with difficulty that the scale was found upon Kieffer pear 
trees, which were surrounded by badly infested peach trees. It is cer- 
tainly apparent that trees of this variety in this locality are practically 
free from the attacks of this pest. The little black lady bug {Pentilia 
misclla) was quite abundant upon the infested trees. 

Fairland: — Mr. Wilson G. Johnson, of this place wrote me Octo- 
ber 20th, 1897, making inquiry for a remedy for the destruction of the 
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San Jose scale. In reply to Mr. JoJhnson's letter, I asked wJiether or 
not the scale hiad gained a foothold in his orchard or in his neighbor- 
hood, and received the following answer December 2d: "In reply to 
3^oiirs of the 25tti insitant, would say, that I purchased 50 peaoh trees 
this fall a year ago, and planted them in my orchard. The trees did not 
please me in looks, and having seen specimens of peach infested with the 
San Jose scale, I made an examination of my trees. I did not have a 
very good glass for the purpose, but two of the trees were in such a bad 
condition that I concluded to destroy them. I decided to use whale oil 
soap on the others, and not knowing whether it would injure them, I 
wrote you, knowing you could give me the required information. 

"I do not suppose there are 500 peach trees within a radius of five 
miles of my place. This was quite an extensive peaoh neighbonhood sev- 
eral years ago, but on account of the yellows, the trees have been de- 
stroyed, and the farmers have ceased planting. In conclusion, I would 
say, that it was my original intention to have set out 500 trees, but my 
neighbors advised me not to do it, consequently, I began with only 50, 
as indicated above.^' 

Burton sville: — The infested trees at this place are in the orchard 
of Benjamin Atley, and were purchased two years ago from a New Jer-^ 
sey nursery. Mr. Albert Miles brougtht twigs to the experiment station 
for examination February 24th. They were cut from an Idaho pear, and 
were badly infested with the San Jose scale. Mr. Miles tellsjne there 
are about 500 trees in the orchard, but only about a dozen seem to be in- 
fested at present. He also stated that a number of his neighbors had 
purchased trees ait the same time and from the same firm. A few days 
later, Mr. Miles brought pear twigs from other ordhards in his vicinity, 
but I could find no trace of scale upon them. 

bellman: — ^April 16th, 1898, I received a number of apple twigs- 
from S. D. Mainhart, of this place, infested with scale insects, and upon 
examination found that one of them was the scurfy scale and the other 
very badly infested with the San Jose scale. The trees were planted two 
years ago this spring, and I am informed by Mr. Mainhart, that he has 
taken out the badly infested ones and burned them. These trees were 
planned in the vicinity of a peach orchard. 

PRINCE GEORGE'S. 

Mitchellville: — The outbreak at this place was first recorded by 
Howard and Marlatt (Bui. No. 3). Mr. Coquillett was detailed to inves- 
tigate the outbreak December 21st, 1894, and found that the pest had' 
originated upon some Japan plums brought from California. The in- 
fested trees were immediately uprooted and burned by the owners. A 
second inspection was made in November, 1895, by an assi.^tant of the 
department of agriculture, who found two trees slightly infested, which 
were immediately destroyed. 

I first visited this place August Slst, 1890, and found the scale 
still present upon Howell, iTawrence, Bartlett and Cornice penr. All the 
infested trees were destroyed by fire. September 3rd, 189(), I found the 
same scale in a small pear and plum orchard in the immediate vicinity 
of the place where the other outbreak was discovered. The pest was es- 
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pccially abundant upon a few Garber pear, and from a few plum trees 
from a southern nursery. All the infested trees were immediately de- 
stroyed, and it was suggested that the otlhers should be sprayed with 
wthaile oil soap. Ait the time of my visit to this place October 12th, I 
•found that the entire orchard had been sprayed with soap at the rate 
of 2i pounds to a gallon of water. I found, however, that the scale was 
still present on several Garber pear trees, and suggested that the best 
method would be to destroy them without delay. This same orchard was 
again examined March 22d, 1897, at which time , I found still other trees 
badly infested. They were dug up and used for experimental purposes 
with hydrocyanic acid gas. The same scale was discovered upon Garber 
and Bartlett pears August 2d, and upon Early Purple Oherry August 
3rd, 1897. The pest was also found upon this place on a large number of 
varieties of pear, plum, apple and other trees, all of which are named at 
another place in this report. The infested trees, wherever they were 
found, were either uprooted at the time, or marked, so that they could be 
located and removed afterwards. In all, about 15,000 trees were found 
more or less infested, ajid were destroyed without delay. 

August 3rd, 1897, at the request of Mr. Henry McGaw, I visited 
the extensive orchards of McGaw, Davis & Company, whidh are located 
near !Mitchellville. These orchards are among the largest in the state, 
and cover over 300 acres. The first trees were planted in May, 1888, 
consisting of over 20 varieties, aggregating 9,566 trees. In December, 
1889, 4,925 trees y)f seven different varieties were set out in the same 
oi'chard. In Novemiber, 1890, 3,700 trees of two varieties were planted, 
and in April, 1891, 10,120 trees of five varieties were planted, making 
a total of 28,311 trees in the entire orchard. 

After inspecting tl>e trees of various varieties planted at ddfferent 
times, I was horrified when I discovered the San Jose scale in a block of 
Mountain Eose. These trees were planted in May, 1888, and had made 
a magnificent growth, and contained some fruit of an inferior quality on 
account of the peach rot (Monilia fructigena), and the attacks of the 
scale, wlhioh caused a peculiar depressdon in the fruit, giving it a gnarly 
appearance. The peculiar purplish tinge which accompanies this insect 
where it attacks a twig or the fmit, was especially conspicuous on these 
peaches, and the tinge penetrated the fruit to a depth of from one-six- 
teenth to one-eighth of am inch. From the growth these trees had made, 
it was apparent at a glance that the pest had not been introduced upon 
that particular variety. It did not take long, however, to ascertain the 
source from which the pest had spread, as in a block of 2,200 Wheatland, 
the scale was everywhere present, and hundreds of the trees were dead 
and dying from its attack. (See Figures 3 and 4). It was not difficult to 
locate that particular part, of the orchard where the trees were planted 
whidh bore the original infestation. The trees wihich were infested when 
they came from the nursery had long since died out, and not a vestige of 
some of them was left, but the crrowth of the trees surrounding the spots 
where the first trees had died was verv peculiar. For instance, the 
trees that had been in the immediate vicinity of the infested one had 
made a verv^ good growth a year or two later, and then succumbed to the 
attacks of the insect. Adjoining these, other trees had become infested, 
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showing that they had made from four to six years growth before the 
scale had appeared in destructive numbers upon them. This condition 
of affairs could be easily traced throughout the orchard in the various 
blocks where the pest had been introduced. 

My letter of August 16th, 1897, addressed to the firm McGa.w, Davis 
& Company, conitains some points of general interest in this matter, and 
I quote it*^ here in full 'as follows: "G^entlemen: — On August 3rd, 
at the request of your representative, Mr. Henry M. McGaw, I visited 
your extensive peach ordliard in the vicinity of Mitchellville, Prince 
George^s county, this state, and made a careful examination of the trees. 

"I find the San Jose scale has gained a foothold in your orchard, and 
is responsible to a very large extent, for its present depleted condition. 
It is not necessary for me to say that this is the most dangerous insect 
pest that has been introduced into American orchards, as a glance at 
your orchard in its present condition, would convince the most skeptical 
that this ravenous pest is a deadly enemy to our deciduous fruit trees. 
Neither is it necesisary for me to enter into a detailed discussion as to 
the origin of this pest, but will say, that it was unknown to the general 
public dn the eastern United States previous to 1893. It has long been 
a scourge in the orchards of California, and was accidentally introduced 
from there on nursery stock in several New Jersey nurseries about 1887, 
and from them, has been gradually disseminated throughout our eastern 
orebards and many other nurseries. 

^^From my careful examination of your orchard on the 3rd and 6th 
instant, I am led to conclude that the insect, without a doubt, was intro- 
duced upon peach trees from the nursery the fall of 1890 or the sprang 
of 1891. The present condition of the ordhard reveals the fact that the 
trouble started originally on the following varieties: Eeeves, Geary's 
Holdon, Smoch, Wbeatland, Crawford^s Late and Crawford's Early. 
From these varietie^s, the insect hais spread to others, and in many in- 
stances, has killed a large number of the trees. It is quite reasonable to 
say, that at present there are at least 13,000 trees badly infested, all of 
whicih are either dead or dying from the attacks of this insect. From 
the presenit eondition of affairs, I would advise you to have the orchard 
dug up and burned as soon as possible, as there is great danger of the 
insects spreading to various trees, shrubs and other plants in tlheir imme- 
diate vicinity, where dt would be impossible to exterminate it. 

"This outbreak is by far the mosit serious attack I ihave ever seen, 
and for your protection and the protection of -others in the vicinity of 
your orchard, I would ad^dse its destruction as soon as possible. If I 
can be of further service to you in this matter, do not fail to let me 
know." 

Ag I 'have indicated above, this is by far, the most serious outbreak 
of the scale that has yet come to my notice in this state, and it is to be 
regretted that it onained a foothold in sudh an extensdve orchard as this 
one. The orchard was planted with the view of using the produet for 
commercial purposes, and an extensive cannery was erected in the imme- 
diate vicinity., I am informed that that part of the orchard planted in 
1888-89, Ihas borne only one good crop of peaches. The later plantings 
have been so reduced by the scale, that few of the trees remaining have 
borne fruit. Everything possible has been done by tihe owners of this 
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orcbard to make it a profitable one, but in spite of ftheir cultivation, 
fertilization, etc., the trees have been dying from year to year, and its 
present conditiooi is due largely to the attacks of the scale. Some of the 
trees have been injured to a considerable extent by the peach tree borer. 
There is also an indication that the trees in some parts of the orchard 
have suffered from severe cold weather. On the whole, the trees were 
in such miserable condition, it seemed useless to try to restore them, so 
that they anouM in the future, be of any value wihatever. 

I took several photographs of this orchard from various positions 
August 6th, and reproduce two of them as Figures 3 and 4. These views 
were- taken in a block of 2,200 Wheatland, planted in April, 1891, and 
give a very graplhic idea of the present condition of the orchard in mid- 
summer. The views look more like mid- winter th'an mid-summer scenes, 
when the trees should be in full foliage. It is not possible for me in this 
place to describe in detail all the minor particulars regarding this infes- 
ted district. Suffice it to say that the owners have left nothing undone 
on their part to eradicate this deadly enemy. 

In reply to a recent query regarding this orchard, Mr. Geo. K. 
McGaw writes me December 20th, as follows: "It is our intention, and 
we are now at work on its execution, to destroy the entire peach orchard, 
consisting of something over 28,000 trees.'^ 

In conversation with Mr. McGaw December 17th, he told me that 
twenty-five thousand dollars cash would not compensate him for the loss 
he hiad sustained from the attacks of this ravenous pest in his orchard, 
to say nothing of the loss of the u^e of the 300 acres of land for nearly 
eight years. 

I visited these orchards March 8th, 1898, and found a force of men 
at work grubbing and pulling up the trees. About 10,000 had been up- 
rooted and the whole place was a scene of desolation. Nothing but 
stumps, roots and piles of brush as far as one could see. A fair idea .of 
the method employed in removing the trees, and the general appearance 
of the orchard can be gained from figures 5 and 6. 

March 8th, 1898, 1 found the scale was just beginning its establish- 
ment in a twelve-year old peach orchard, belonging to Mr. Peach near 
Mr. McGaw's place. The trees are badly shaped, but have made a very 
good growth, and are well set with fruit spurs. The scales are noticeable 
on the young fresh growth. 

There is also another old orchard in the vicinity of Mitchellville. 
into which this scale bais gained a foothold. The orchard contained very 
few living trees, and none of them were of any special value. It was sug- 
gested that all the trees be grubbed up and destroyed, and I am informed 
that this suggeisition has been carried out. Was at this place March 8th, 
1898, and find all the trees have been destroyed. - 

T. B: Post Offlce: — The infestation at this place was brought to 
the attention of Dr: Howard in August,' 1895, by Mrs. E. L. Mxon. In 
all, there were about twenty trees found badly infested, some of them 
having died. ' They were planted in -the spring of 1891, and made little 
growth. 

To a recent inquiry as to the condition of this orchard, Mr. Mxon 
writes December 8th, as follows: "The scale has simply taken our orch- 
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ard of 450 trees, wthidh was just coming into bearing. It has spread to 
our Japan plum trees now, and I presume will kill them next. The most 
. of the peax3!h trees are dead, and we shall cut and bum the entire lot. 
The trees were purchiased six years ago last spring, and had the scale 
upon them at that time, but we did not know what it was until about two 
years ago.'\ 

Berwyn: — The scale at this place was found by Mr. F. C. Pratt 
upon a single plum tree in January, 1896, on the premises of Mr. J. C. 
Brelsford. So far as observations went at thait time, it was not detected 
on any of the adjoining trees. The original tree was dug up and taken 
to the U. S. Department of Agriculture for experimental purposes. 

A recent examination of the trees on this place by my assistant, Mr. 
Sherman, sho-ws that the pest is still present upon several trees. Mr. 
Brelsford informs me that he will wash all the trees with whale oil soap 
before spring. Mr. Sherman was unable to find the scale upon trees in 
any of the adjoining premises. 

QUEEN ANNE. 

Centerville: In a communication from E. S. Emory April 17th, 
1898, I was informed that his brother, Frank, of this place, who had 
been in Baltimore at the horticultural convention and listened to the 
proceedings, had examined the trees in his orchard upon his return 
home, and found the San Jose scale upon trees he had purchased from a 
New Jersey nursery several years ago. 

Specimen twigs were sent to Capt. Emory for examination. Upon 
receipt of this information, I immediately wrote to Mr. Emory at Cen- 
terville, asking for definite information regarding the outbreak, and 
found that he had purchased 400 Bartlett pear trees in 1889, from a New 
Jersey nursery. He says they were a miserable lot of trees when re- 
ceived, and he hesitated before planting them. The trees have never been 
healthy, and few of them have been dying year after year. He informed 
me that since he had learned definitely that it was San Jose scale upon 
them, he ordered the entire lot taken up and burned. 

S0nER5ET. 

My attention was first called to this outbreak January 20*th, 1897, 
by Mr. E. E. Matthews, who resides in Somerset county^ near Pocomoke 
city. He wrote to the Agricultural College, asking for information about 
the San Jose scale, as he was of the opinion that he had it upon trees 
in his orchard. Upon receipt of this information, I wrote Mr. Matthews, 
asking for specimen twigs for examination, and received a reply, together 
with the twigs, February 6th. As was suspected, the twigs were very 
badly infested with the San Jose scale, and further inquiry revealed the 
fact that the trees cajme originally from a New Jersey nursery seven or 
eight years ago, and that most of the apple and pear trees bought at that 
time have since died. The pest has spread to other trees dn the 
immediate vicinity, and has seriously checked their growth. I am in- 
formed that many of the infested trees have been dug up and destroyed, 
and everything possible will be done to check the further spread of the 
pest in that neighborhood. 
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I visited Mr. Matthews' place January 14th, 1898, and made an ex- 
amination of his trees. I find tdie scale hm spread to a very great extent 
throughout his orchard, and many peaoh trees have been killed by it. 
About 500 trees 'have been taken up and burned. I find a number of 
pear and almond trees have also been destroyed by the pest. It is present 
upon a large number of pear, apple and peach trees. I also found it had 
gotten into an old peach ordhard some distance away from the trees orig- 
inally infested. 

I was much pleased to see the great number of varieties of fruits and 
nuts Mr. Matthew^s had on his place, and it is to .be regretted that the 
San Jose scale has gained a foothold in so promising an orchard. Xo thing 
will be left undone to check its spread. 

TALBOT. 

Keavitt: — ^The first outbreak in this county was recorded by How- 
ard and Marlatt (Bui. No. 3), and was brought to their attention May 
19th, 1894. The orchard consists of about 14 acres belonging to ;Mr. J. 
H. Ecip, and is situated on an inlet of the Chesapeake Bay. The orch- 
ard consists mostly of peadi trees, with about four acres of apple, cherry, 
plum and pear trees. The age of fhe trees range from one to eight years, 
and practically all of them were infested. There is little or no doubt 
but what the pest was introduced at the time the stock was purchased, 
but the source of the infestation is uncertain, as the trees came from 
several different nurseries. 

In reply to a recent letter of inquiry regarding the present condi- 
tion of this orchard, Mr. James D. Haddaway says: "At the request of 
Mr. J. Henry Reip, whose orchard I am looking after, I herewith give 
you a short account of how I have been fighting the San Jose scale for 
the last three or four yeans. I discovered something was wrong with 
some of our trees in the spring of 1894, and not knowing what the 
trouble was, I sent cuttings to the U. S. Department of Agriculture for 
examination, and soon received information that the trees were badly in- 
fested witJh the San Joise scale. Mr. D. W. Coquillett, an assistant of the 
division of entomology, came and made a thorough examination of the 
trees. At that time, w^e had about fifteen hundred peach trees, about four 
years old, so badly infested that more than one-half of them were de- 
stroyed. We also had four of five acres in young apple, pear, and cherry 
trees, which were also infested, but not so badly as the peach trees. On 
these trees, I have been working to destroy the insects. While I have not 
succeeded as I could wish, I aim satisfied that the extermination of the 
pest can be accomplished, if every person 'having an infested tree would 
either destroy it, or apply some remedy for the destruction of the scale, 
and it seems to me almost useless, unless this is done. Spraying with 
kerosene emulsion is the remedy I would recommend as being the best 
I have ever tried, and any time after the trees shed their foliage the best 
time to apply it." 

fJafifoir: — Specimens of this pest were sent to the experiment sta- 
tion by "Mr. A. H. Larrimore, October 9th, 189f>, who took them from 
tree« on the premises of "Mr. Fred. Thom. about two miles north of 
Easton. I visited this place in company with !Mr. Larrimore Xovember 
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18th, and foimd the trees very badly infested. The orchard \vias a small 
one, consisting of fifteen peach, six apple, and a few other trees in the 
immediate vicinity. 1 he scale was present upon all of iJhem, but was 
esipecially abundant on the apple, several of which had died from its at- 
tacks. It had also spread to a number of ornamental shrubs planted in 
the dooryard. An examination of a few peach trees some little distance 
from Mr. Thomas place showed that the scale had also gained a foothold 
upon them, but had done no special injury up to that time. Upon in- 
quiry I found that the ftrees had been purchased originally by Mr. 
August Heomnerle about four years ago from a Philadelphia nurseryman. 
I went to Mr. Himmerle's place, but was unable to find any indi- 
cation of the .scale in ^his orchard. He informed me that some of the 
trees had died prematurely, but he was not sure that they 'had died from 
the attacks of the scale. . A careful examination of the trees in the im- 
mediate vicinity of those that had died sliowed tiiat the scale had not 
gained a foothold upon them, and I am therefore of the opinion that 
the pest was introduced only on the trees wliich were sold to Mr. Thom. 
Mr. Thom was advised to destroy the badly infested trees and treat the 
others with whale oil soap. 

WASHINGTON. 

Sharpsbtirg: — Mr. Joseph H. Cox, of this place sent specimens of 
diseased peaoh twig^ to the experiment station for examination the fall 
of 1894. These twigs were submitted by Prof. Kobinson to Dr. Howard, 
of the U. S. Department of Agriculture for determination, December 2d. 
This orchard is situated about three miles north-west of Siharpsburg, on 
the Potomac river, and there is no doubt but what the scale was intro- 
duced upon a certain variety of trees at the time they were purchased 
from the nursery. 

In reply to recent inquiry regarding the present condition of this 
orchard, Mr. Cox says, under the date of November 27th: — "Mr. Coquil- 
lett examined my orchard in March, 1895, as you stated in yours of the 
23rd instant, and he ordered about 40 trees taken out, suggesting that 
the other infested trees sihould be spriayed with whate oil soap at the rate 
of two pounds to 4 gallon of water, which made it very strong. There 
were about 1,000 trees in the orchard, planted in 1891, and I sprayed 
them with soap as directed. I thought I had conquered the pest until 
the fall of ^95 and the spring of '96, when I noticed it on the trees worse 
than before. I then sprayed them again with soap, using the same quan- 
tity to the gallon of water a^ before, but it dad not destroy them, as they 
got worse instead of better. Last winter I pulled the trees up and burned 
them, root and branch, and raised a crop of corn in that field this season. 

^T have an idea for the destruction of this pest wihich I desire to 
give you, and hereafter if I have any bother with that pesky creature I 
will try it. My plan would be to saw the tops out of the trees, and then 
singe the trunks and larger branches with a torch. I am of the opinion 
that it would not injure the tree while in a dormant state. Let me hear 
from you about this idea.^^ 

Mr. Charles G. Biggs, of Sharpsburg, wrote Dr. Howard, N'ovember 
30th, 1895, that the scale had made its appearance in the' orchard of 
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Biggs & Showman, three miles south of Sharpsburg. By request, Mr. 
Coquillett visited the locality January 30th, 189G, and made an exam- 
ination of the infested trees. He found that the pest 'had been intro- 
duced upon peacih trees, and had spread to a considerable extent through- 
out the orchard, as about a thousand trees had already contained the 
scale. A number of the badly infested trees had been dug up and burned. 
It was suggested that the m<oderately infested trees be sprayed with whale 
oil soap without delay, and j am informed by Mr. Biggs that the ma- 
terial was applied as carefully as possible. Mr. Biggs had been very 
energetic in his warfare against this pest, and has left nothing undone to 
check its spread in his extensive orchards. He was one of the first to see 
the very great danger of the destruction of the orchards by this insect, 
and in 1896, appeared several times before the legislative committees in 
behalf of remedial legislation. 

In reply to my recent letter, miaMng inquiry about the present con- 
dition of his orchard, Mr. Biggs writes, November 26th, as foUowis: 
"Three years ago, I discovered the San Jose scale in our, that is. Biggs 
and Showman^s orohard. We immediately applied whale oil soap in the 
proportion of two and one-half pounds to the gallon of water, and I 
thought we had the pest under control, but this year it has again ap- 
pear^ on about three or four hundred trees, though not in as great 
quantities as before, showing the impossibility of reaching all the scale 
by spraying, no matter how carefully the application is made. We are 
now topping all the badly infested trees, destroying the excised branches 
and thorougthly washing the portions left standing with a strong solu- 
tion of the soap. If we fail to eradicate it this time, we will top all in- 
fested trees and treat the stumps, which will form new, healthy heads 
in two years. Our orchard is three miles south of town, on the moun- 
tain.'^ 

By appointment, I visited Mr. Biggs' orchard January 21st, 1898. 
Mr. S. S. Stouffer, of Sharpsburg, Professor P. M. Webster,the entomol- 
ogist of the Ohio Agricultural Experiment Station, who was my guest, 
and Mr. Biggs, accompanied me to the orchard. We found a very bad 
state of affeirs. Instead of finding between three and four hundred trees 
infested, as we expected, we found between three and four thousand. 
Many trees here and there on the lower side of the orchard were literally 
covered with the pest, and it had pretty generally distributed itself 
throughout a Mock of about four thousand trees up the side of the 
mountain in the direction of the prevailing winds. It was one of the 
most striking examples of the spread of this insect by the wind that I 
have ever seen. Between four and five hundred trees have been cut down 
and burned, w*hile many others "have been cut back to the stumps and 
treated with w^hale oil soap. I have advised the cutting out and destruc- 
tion of all the badly infested trees, the immediate pruning of all sligihtly 
infested ones and their thorough spraying with whale oil soap. The 
spraying to be repeated again in the spring, and a third time next fall. 

Mr. Biggs called my attention to another outbreak of the scale an 
the vicinity of Sharpsburg, on the place of Mr. Samuel H. Neikirk. Part 
of the orchard has been cut down and destroyed this fall. In reply to a 
recent letter of inquiry, Mr. Neikirk says, under date of December 10th: 
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"My reply to your inquiry has been delayed from the fact that^I desired 
more definite information about the original source of my trees. I 
bought 3,500 peach, a few apple and cherry trees in the -spring of 1891, 
from a local dealer of Hagerstown, who has since discontinued the nur- 
sery business. He purchased his peach trees from a Virginia nursery. 
I believe my peach trees were infested when I got them, although I did 
not notice anything wrong at first; but in a few years their condition 
clearly indicated that they were nx>t heathful. 

"I discovered the real cause of the decay of my orchard this spring, 
and could hardly believe it. A number of fruit buyers were in my orch- 
ard this spring, but none of them knew what was the matter with the 
trees. About 2,000 trees were infested, and many of them were killed 
this season with fruit hanging on the twigs. Most of them had one or 
two limbs badly infested whidh were dead, and the rest of the tree liter- 
ally covered with insects. It took me but a very short time to conclude 
that the sooner they were all reduced to aishes the better.'^ 

I visited Mr. ISTeikirk's place January 21st, 1898, and inspected 
this orchard, as well as another in the immediate vicinity. Mr. Stouf- 
fer, Mr. E. A. Pry, and Mr. Neikirk's two brothers accompanied me. 
I found about two thousand peach trees had been cut down, and the 
stumps and many piles of brush remaining on the ground. There were 
about twenty-three hundred trees still standing in the orchard, and I 
found the scale more or less abundant wherever I went. It does not seem 
advisable to try to save any of the trees, they are in a frightful condition, 
and it will be economy to destroy them at once. Last spring Mr. Nei- 
kirk set out several hundred plum trees and I find the scale has estab- 
lished itself upon them. They were planted along side of the badly in- 
fested block of peach. He also has a lot of peacdi trees heeled in, which 
he has intended to plant in the same orohard this spring, but I have 
strongly urged him not to do it. 

Still another infested orchard near Sharpsburg was brought to my 
attention by Mr. Neikirk in his letter of December 10th. It is on the 
place of Mr. James Snyder and adjoins Mr. Neikirk's orchard. I made 
an examination of this orchard also, January 21st, 1898, and found the 
trees in very bad condition. The most of them were dead. About nine 
hundred trees adjoining Mr. Neikirk's orchard had been dug up aaid the 
ground planted in wheat last fall. The remaining two thousand trees 
were in such a frightful condition, nothing can be done to save the few 
hundred that, still remain alive. From the indications, it seems quite 
likely that the pest came into Mr. Neikdrk's orchard from Mr. Snyder's, 
and I am inclined to hold to this opinion until I get further facts bear- 
ing on the infestation. In reply to my letter of March 26tlh, 1898, Mr. 
Snyder informs me March 27th, 1898, that the orchard has been cut 
down; but I found upon personal inspection, that a few trees only had 
been destroyed, and that between 1,^00 and 1,500 trees are still standing, 
which I have since had destroyed. 

Shockey\9 Station: — Mr. C. W. Keichard, of Hagerstown, informed 
me February 3rd, 1897, that he had the San Jose scale in his orchard, 
which is located about two miles from Edgemont, near Shockey's sta- 
tion. He said the trees were originally purchased from a local nursery- 
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man, Mr. W. S. Keiehard, who has since gone out of business. In a letter 
dated December 2d, 1897, Mr. C. W. Keichard says: "Eeplying to your 
communication of the 30th ultimo, would say, tihat in the fall of 1892, 
I planted about three hundred pear trees in an orchard wh-ere there 
had already been set 125 pear. In the fall of 1895, 1 discovered several 
trees, planted 1892, diseased, and during the winter estabUshed the 
fact thait they were aiffect^d with San Jose scale. In the spring of 1896, 
all diseased trees that I discovered — to the number of sdx or eight, were 
dug up and burned; these were Bartletts. I soon discovered that quite 
a number of Bartlett and Duchess were more or less affected. In Novem- 
ber of 1896, I sprayed the orchard thoroughly with wihale oil soap. 
During the early part of the summer of 1897, I could not discover any 
of the scale, but at present writing find a few scattered on trees in dif- 
ferent parts of the orchard. 

^"From my observation and experience I am satisfied that whale oil 
soap is death to the scale when it gets on them properly. The trouble is 
to reach all the pests with a spray.^' . 

Regarding the source of these trees, Mr. W. S. Eeiohard writes me 
December 15th, 1897, as follows: "As to Mr. C. W. Reichard's trees, I 
do not know positively where they came from. I was not raising any 
pear at that time, and he bought them, I think some place near Roches- 
ter, N. Y.^^ 

Brownsville'. — Mr. J. P. Blessing, of this place, sent specimen 
t\^'igs cut from trees in his orchard infested with the San Jose scale to 
the station for examination March 11th, 1897. He says: "I got the scale 
into my orchard on pear trees, and have fought them for three years with 
kerosene emulsion, potash, etc. The most effective \^^s'h I ever applied 
was bichloride of mercury, but it is too dangerous a poison to use as a 
spray. I have kept the scale in check, but have not exterminated it.^^ 

The condition of the orchard at present is told in a letter received 
from Mr. lilessing, December 2d, and is as follows: "Replying to your 
favor of the 30th ultimo, would state, that the San Jose scale was intro- 
duced into my orchard upon pear nursery stock. From the pear trees, 
the scale spread to an adjacent peach orchard containing 6,000 trees. 
Some 50 or more trees were completely incrusted with scale in the course 
of one season, and 200 more trees were infested; all of which I pulled tip 
and burned: but outside of the trees destroyed were a considerable 
number of scale-infested trees. Last fall I gave these trees a spraying 
with kerosene emulsion. In December, I had a carload of air-slacked 
lime thrown among the brandhes while the trees were damp, which ad- 
hered to the trees for weeks. This was followed this spring by a spray of 
whale oil soap, applied as hot as could be handled. All of these applica- 
tions reduced the scale, the whale oil soap being the most efficient. But 
in spite of all my efforts to exterminate this terrible foe, I would never 
have succeeded but for an invasion of lady bugs. I found them every- 
wh(?re in my orchard during July, August and September. I made dili- 
gent search during October and N^ovember for live scale, but failed to 
find a single one. I think it was six years ago that I planted the scale- 
infested pear trees. ]\Iost of my peach trees had been planted two years 
before.'' 
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Cavetoicn: — The infestation at this place is in the orchard of 
^Ies<srs. John and Jacoh Hoffman, and was inspected by me October 8th, 
181)7. As nearly as I can ascertain, the trees were purchased in the fall 
• of 1891 or 189;^. The orchard is a small one, containing not over 500 
trees, and the piost of them have made a beautiful growth. Many of 
the trees this year have shown signs of decay from the attacks of the 
San Jose scale! It was not difficult to locate the trees in the orchard 
where the original infestation occurred. The pest seems to have been 
introduced upon a few trees w^hich have since died, and spread the conta- 
gion to others in the immediate vicinity. There were about 50 trees in 
the vicinity of those that had died out from the attacks of the scale. They 
were literally covered with the pest from top to bottom, and it was al- 
most impossible to see the bark at any point. Mr. Hoffman had seen the 
sickly condition of these trees and had gone into the orchard the evening 
previous to my visit and h^d cut off the branches of the badly infested 
trees, leaving only the trunks standing. The scale had spread through- 
out the entire ordhard, and was found at the opposite end on a small 
apple seedling that had come up one year ago. The whole orchard was: 
so generally infested I advised its destruction, and I have since been 
informed that it has been destroyed. 

I also found the scale upon young peaoh trees in a large orchard on 
the opposite side of the road, which was planted last spring, belonging to 
Mr. Diffendal. A careful examination of these trees showed tihat three- 
fourths of them on the first three or four rows adjoining the Hoffman 
orchard were sligihtly infested. The same pest was also found in an old 
orchard nearby belonging to Mr. Davis. Many trees in this orchard 
were dead and dying from the attacks of the yellows, and the place had 
been somewhat neglected. Both Mr. Davis and Mr. Diffendal were in- 
formed that the scale had gained a foothold in their orchards, and were 
advised to take immediate steps to cheek its further spread. 

There is Mttle doubt but what the pest was introduced into the 
Hoffman ordhard at the time they were purchased from the nursery, and 
has generally spread to other trees in the same orchard, and from there 
to the other places mentioned above. 

Smithburg: — The attack at this plaw is in a large peach orchard 
on the side o-f a mountain, and the pest seems to have originated on a 
few plum trees purchased about three years ago andset out in the orch- 
ard between the peach trees. I'^e plum trees have since died, and other 
trees have been set out where they stood. From a general inspection of 
the orchard it appears that the pest has as yet confined its attacks to 
about 25 trees in the immediate vicinity of the place where the plums 
were planted. These trees are only moderately infested. At the time of 
my examination, October 7th and 8th, I found about 200 Ben Da\iis 
apple trees in the same orchard were slightly infested. It was suggested 
that the infested ones should be destroyed, and all other suspicious trees 
in the same block should be either fumigated with hydrocyanic gas or 
sprayed with whale oil soap. 

Edgemmit: — October 4th, 1807, I received a specimen pear from 
Mr. Samuel B. Tvoo^e, of Hagerstown, who stated that it had been taken 
from his orchard near Edgomont. He was- apprehensive that the condi- 
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tion of the pear was due to the attacks of the San Jose scale, and sent 
the specimen for examination. I wrote -him immediately that the creat- 
ure was the genuine San Jose scale. I stated also that I expected to be 
in the vicinity of his place in a few days, and I would call upon him and 
make an examdnation of his orchard. I examined the prdhard October 
7th, and found the scales upon some pear trees that had been planted 
some four or five years. 'Hie trees had not made a very good growth, 
and several of them were literally covered by the scale. Mr. Loose first 
discovered it on some fruit he was packing, and suspecting what it was, 
sent me the specimen for examination. I found the pest had spread to 
possibly 60 or more trees in the orchard, and the trees upon which it 
was originally introduced, had been dead for some time. Mr. Loose 
does not know from whom the tre^ were purchased, as he has but re- 
cently bought the farm. I was unable to find the scale in an adjoining 
quince orchard, and am of the opinion that it has confined its attacks to 
l5ie pear. Mr. Loose assured me that he would leave nothing undone on 
his part to check and destroy the insect in this orchard. 

Trego: — While attending the meeting of the Horticultural Associa- 
tion of Western Maryland, at Hagerstown, January 22d, 1898, Mr. D. D. 
Keedy handed me a small twig cut from a plum tree on the premises of 
Mr. H. C. Kohrer, and asked me to examine it. At first glance, I saw 
that it was badly infes-ted with San Jose scale. Upon inquiry, I found 
that only one tree, so far as determined at present, was infested. It 
was purchased from a local dealer two years last fall. My advice was to 
dig up and destroy the tree as soon as possible, and treat all suspicious 
ones with whale oil soap before the buds open. In reply to my letter of 
inquiry, Mr. Rohrer writes me that he had only fifty trees in all, and so 
far, he can see only one infested. 

Boonsboro: — Maroh 15th, 1898, I receievd a specimen twig cut 
from an apple tree by Caleb Long, of this place, stating that in his 
judgment the twig wa8 not infested with the San Jose scale, but some 
other species. Upon exaimination, however, I found that the insect was 
the genuine San Jose scale. Fortunately for Mr. Long, this apple oreh- . 
ard only contains 50 trees and only two of them were found infested 
with the scale. The trees were purchased from a Pennsylvania nursery- 
man, and nothing will be left undone on Mr. Long^s part to completely 
control and suppress the insect in his orcihard. He says: "I apply the 
sure remedy, the ax.^^ 

GENERAL RESULTS AND PROBABLE OUTCOnE. 

From the foregoing facts, it is evident that the scale is very gener- 
ally distributed, and it will be some time before it ever can be extermina- 
ted in this state. The only places where extermination has actually been 
accomplished, are in orchards and nurseries where all the trees have 
been uprooted and burned. It is hard to realize what havoc this deadly 
pest has occasioned in the orchards of this state, even after considering 
what has already been said; but by summing up the situation in figures, 
the magnitude of the attack is apparent. 

The 95 infested orchards contain 157,165 bearing trees, of whioh 
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58,620 were infested, and 50,343 of iAiese have been killed from the at- 
tacks of the scale during the past four or five years, and have been dug 
up and burned. This leaves still standing 8,277 infested trees in the 
midst of 106,822 bearing trees in their prime. Aside from the above, 
21,577 nursery trees have been destroyed, making a total of 71,920. 
The actual loss in dollars, of course, cannot be determined, but figuring 
the casih value on taxable basis, the owners of these trees have lost 
$68,897.00, to say nothing of the loss of land, labor, crops, etc. The 
losses to individuals vary from a few dollars up to the enormous sum of 
$25,000.00. In several instances, the orchards have been completely 
swept out of existence in a few years, and the cause was not ascertained, 
until the work of the deadly enemy was completed. 

In view of all these facts, one might say, that the outlook for the 
future orchardist was very discouraging. Indeed it is, but this pest need 
not run fruit growers out of business. If we oontdnue our inspection 
and fumigation woric in the nurseries, we can soon control the principal 
source of danger. It remains, therefore, for the grower to be more 
alert himself, and when a tree dies, if the cause is not apparent, it should 
be ascertained if possible, without delay. In a great nuany cases in this 
state, the ordhardists knew their trees were not thrif-ty and healthy, and 
that many of them were dying in spite of the most carrful tilling, pruning 
and fertilizing. When this condition confronted them, they should have 
sought expert investigation, which was at their command, simply for the 
askmg. Such negligence is excusable the first time very often; but a 
man does not usually lose a second 1,500 or 2,000 trees before he knows 
what the difficulty is. 

By prompt action, backed by state legislation, I am confident we 
will successfully control the San Jose scale in this state, if we apply in- 
telligently the remedies that have already been tested, and found effec- 
tive. To succeed, we must locate all infested orchards, control the nur- 
series, and insist upon a written guarantee by a qualified officer with 
nursery stock, as well as inspect and watch the trees after they are set 
out. We are now enforcing this system in this state, and we have the 
scale now reduced to a minimum, so that there is no danger of its future 
spread. 

NATURE OF ATTACK AND GENERAL APPEARANCE. 

On badly infested trees, the San Jose scale attacks the leaves as 
weU as the trunk, branches and fruit. It is a very common thing to find 
trees covered with the scale to suoh an extent that it is not possible to 
see the bark at any point upon the trunk and larger branches. In such 
instances, the trees usually have a grayish or ashy appearance. This is 
due to the coating of the delicate little shell-like scales whidh have be- 
come somewhat bleached by the weather. ISTormally, the scales are al- 
most black wihen half grown, but become lighter as the insect matures, 
and when a tree becomes coated with them, it has the grayi^ or adhy 
appearance described above. One can easily scrape off the scales with 
the thumb nail, pro^dding the tree is still alive, in which case there will 
be an oily substance caused by the crushing of the insects under the 
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scales. If, on the other hand, the tree is dead, the scales are not so easily 
detadhed, and the oiliness is absent from the fact that all the insects are 
dead and dried up. 

The real appearance of the scale cannot be detected by the average 
eye sight, without the aid of a magnifying glass. If an infested twig is 
examined with a hand lens, it will be seen that it ds coated with shell- 
like objects, varying in size, shape and color. It resembles very much a 
stick covered with barnacles. If the examination is made in the summer 
time, the young, yellowish lice would be seen crawling about and over 
the scales, as shown dn the illustration at figure 7. 



Figure 7.— Appearance of San Jose Sca^e on bark; a, infested twig, natural size; b, baric a» 
it appears under liand lens, showing scales in various stages of developmeat and 
young larvae. (After Howard and Marlatt in Bulletin 3, n. s. Div. hnt. Dept. Agr.) 

The nature of the attack varies considerably, and depends upon the 
kind of tree. Peach, in my experience and observations, is the most 
susceptible of aJl the fruit trees. It is a very rare occurrenee in this 
state to find an infested peach tree that has withstood the attacks of thi& 
insect three years, and the size of the tree up to the age of five or six years 
has little to do with it. Trees six years old whidh have made a beautiful 
growth, succumb readily to this deadly enemy. An excellent illustration 
of this character can be seen by refendng to figures 3 and 4. Where 
peach trees from four to six years old become encrusted with the scale,. 
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all the upper brandies will be completely killed, and new growth will 
begin from the main trunk near the ground. Trees in this condition 
with the cluster of sprouts at the base, with leaves very much larger 
than the normal leaf, present a very characteristic appearance. The dead 
tops set in a bunch of green foliage, is very striking, and the cause of the 
condition can be inferred, as far as one can see the tree. In one peach 
orchard of 2,500 trees fivQ and six ye^rs old, 1,300 were in this condi- 
tion last fall. In another orchard, containing something over 28,000 
peach trees, about 8,000 had this peculiar growth. This condition is, 
no doubt, due to the fact that the root system of larger trees is sufficient 
to maintain life in the lower part of the trunk, even after the top has 
been entirely killed. The young growth is usually pitted, and marked 
by the presence of the insects the first season, and rarely, if ever, lives 
through the second season. It is therefore, not an uncommon occurrepce 
to find trees in an orchard entirely dead where this growth at the base 
was conspicuous the year previous. 

Young peach trees from two to three years from the bud are not 
usually affected in this way. When attacked by the scale, they are 
killed out completely, there not being enough root system to sustain 
the growth at the base. I never have seen, and have not heard of an 
instance where a peach tree was killed by this scale in the nursery row. 
This is what we would expect, as the bud produces a marketable tree by 
one season^s gi-owth, aud jf the scale has been introduced on the bud, 
its presence would only be susceptible late in the season. The second 
and third years, therefore, in the life of a peaeih tree, if the scale was in- 
troduced when budded, are the important ones. 

Pear, apple, plum, quince, cherry, apricot and nectarine are not so 
quickly killed as the peach, but all of them will finally succumb, if the 
scale is allowed to breed year after year uninterruptedly. Pear, Apple, 
plum and cherry will usually die the third or fourth year, providinor 
the pest is upon the trees at the time they come from the nursery. I 
have seen cases where pear and apple have been killed in one year from 
the nursery, and it is not an infrequent occurrence to find dead pear, ap- 
ple, plum, cherry, apricot and nectarine in a nursery row, ^\^here the scale 
has been establisihed. The general appearance of badly infested trees is 
about the same in all cases, the scurfy, grayish or ashy coating being 
conspicuous. 

If a pear tree is moderately infested, the scales are easily detected 
at the very lip of the new growth. They do not occur so conspicuously on 
the terminal sjrowth of the apple and plum, as on the previous 
years's growth. The pest is seen on the leaves usually only on badly in- 
fested trees. On peach, it produces a reddisih or purplish tinge -on the 
leaf, especially where the insect is attached. There is at times, a yellow- 
ish spotting that follows the attack. As a rule, the great majority of the 
scales are attached to the upper surface of the leaf, and arransred along 
the mid rib and veins, and are mosllv males. Pear and apple leaves are 
not so conspicuously marked as peach. 

I have seen the seale only on the fruit of apnle, pear and poach. Whore 
there are only a few insects upon a pear or apple tree, their pre^sence upon 
the fruit affords the easiest and simplest method of locating the infested 
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trees. The bright reddish or purplish spots produced by the inects are 
very conspicuous, and can be seen with the naked eye long distances. 
On badly infested trees, the fruit becomes one mass of spots and scales; 
it is small, rougih, and sometimes cracked open, as seen at figure 8. Sudh 




Figfure 8.— San Jose scale on twlsr and pear, with enlarged male and female scales. 
(After Howard, Year-book Dept. Agr. 1894.) 

fruit is not fit for the market, as it is incdpid, and should be avoided. The 
scale also colors the peach somewhat in a similar manner, but the spots 
aro not, as a rule, so conspicuous, on account of the fuzzy surface. By 
cutting into an infested peach, it will be seen in some varieties that the 
purplish tinge extends to a depth sometimes of a quarter of an inch. 

I do not know that the scale has ever been found upon the roots 
of a tree in their normal position and covered. The inference is, that it 
cannot thwve below the surface of the ground where the earth is closely 
packed around the tree, lit has been found below the surface around the 
trunk of young tress where there was more or less open space, caused by 
the swaying of the tree, or wthere burrows had been made by ants. In fact, 
it seems very probable that ants may have considerable to do with the es* 
tabliahment of this scale upon certain trees. Prof. Webster cites an in- 
stance of this nature in Entomological News (December, 1897), in whidh 
he says: 

"For my own part, I have beco-me exceedingly suspicious of the in- 
jluence of ants scattering the San Jose scale, not only about the ground, 
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but below the surface as well. We have one case in- Ohio, wihere a young 
orchard was set out in 1893, and in tihe fall of 1895, an infested tree was. 
found and cut off six to eigftit inches below the surface of the ground, and 
burned. In cultivating, dirt was thrown toward the place where the tree 
had stood, and in the meantime, a young shoot had started up from the 
old stump, and grown to a considerable height. This fall, this ©hoot 
was found to be badly infested with the scale, and only a few were on the 
trees next adjoining.^^ 

The conspicuous purplish spots produced by the scale on certain 
varieties of trees, are valuable characters, and aid the inspector very 
much. It cannot be inferred, however, that the insect observed, is the 
San Jose scale, simply because the purplish spots are present. The cher- 
ry scale, Afipidiotus forbesi, a species described by me from Illinois a 
few years ago, and Putnam^s scale, A. ancylus, both produce markings 
of the same character; and it is not uncommon to find mcirkings of a 
similar nature on pear, produced by the scurfy scale, Chionaspis fur- 
funis. 

FOOD PLANTS. 

The San Jose scale has a very wide range of food plants, attack^ 
ing practically all of our deciduous fruit trees, and many of the small 
fruits. It can also sustain itself upon many of our ornamental shrubs 
and native trees. In two instances, I have found it breeding during the 
summer months upon crab grass and milk weed, in the vicinity of in- 
fested trees. 

The following list of food plants has been made up from original 
observations, and a careful review of all recently published articles on 
this subject. At present, we have recorded forty-six species of plants upon 
wlhich the scale has been found, to say nothing of the large number of 
varieties embodied. For instance, under apple, I have observed the pest 
upon no less than 80 varieties during my inspection work in nurseries and 
orchards. 

Of the ordhard fruits infested, the peach, pear, apple, plum and 
cherry are most conspicuous in this state, but the quince, persinmion, 
Eocky Mountain dwarf cherry and flowering quince should be included. 

The small fruits are currant, grape, raspberry, gooseberry, flowering 
currant, black currant and strawberry. The nuts are pecan, almond, 
chestnut, black walnut, Japan walnut, and English walnut. The mis- 
cellaneous trees, shrubs and other plants are linden, elm, acacia, alder, 
osage orange, sumae, weeping willow, English willow, golden willow, 
laurel leaved willow, oatalpa, Lombardy poplar, Carolina poplar, golden 
leafed poplar, silver maple, cut-leaved birdh, mountain aiSh, Japanese 
quince. Citrus trifoliata, Actinida, red dogwood, snow ball, June berry, 
Loquat, Laurel, Akebia, Vose spirea, Cotoneaster, (hawthorn, euonymus, 
English huckelberry, milkweed and crab grass. 

From this mde range of plants, it appears that the scale can ac- 
comodate itself under most any circumstances, and doubtless, other food 
plants will be discovered. There are certain groups, however, upon 
which it has not been found, the pines and cedars for example, appear to- 
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be exempt. There are certain varieties of fruits also tiiat seem to be 
practically free from its attack^^ as noted in this report. The Kieffer 
and Laconte pear, although standing along by the side of badly infested 
trees, were practically free. There was also another instance of this kind 
near Still Pond, Kent Co., where the infested trees were entirely sur- 
rounded by a block of Kieffer pears. The infested trees were all de- 
stroyed when the real character of the insect was discovered, but up to 
the present time, no scales have been found in the Kieffer orchard. Still 
another evidence of this character was found in the orchards of John I. 
Case, near Wheaton, Montgomery County. Here a number of Kieffer 
pears were planted in between badly infested peach trees, and in no in- 
stance, could more than a dozen scales, and these mostly males, be found 
after diligent searching. Howard and Marlatt cite a peculiar case of this 
nature in thei'r Bulletin (No. 3, n. s., p. 38), in which they say: " A no- 
table instance is the case of a tree whic'h bore both liawson and Kieffer 
grafts. The Lawson branch leaves and fruit were entirely covered, while 
the Kieffer portion was entirely free from the scale.^^ 

Prof. Webster has observed that the Early Eichmon,d cherry was 
also practically immune. He says (Bui. 81, p*. 212): "I havfe seen a case 
where the limbs of one of these cherry trees interlocked with those of 
a pear tree, that had been killed by the sicale, yet the cherry was free. 
In another case, an early Eichmond tree had been grafted into Mahaleb 
stock, and a shoot of the original stock had been thrown from out below 
the graft. This shoot was thickly populated with scale, while the tree it- 
self was entirely free. I have never yet found it attacking Mulberry, even 
though trees were standing in the midst of dying trees, killed by this 
scale.'^ 

SUnriARY OF LIFE HISTORY. 

The San Jose scale is one of a group of insects known as the armored 
scales, from the fact that they are protected by a sihell or scale-like cov- 
ering. The insect spends most of its life period under the scale. The 
only time it is capable of moving about is immediately after birth, and 
it crawls then only for a few hours. The adult male is also active a short 
time, as will be explained later. 

The partially matured insects pass the winter under the scale. If, 
during t(his hibernating period, one of the scales is carefully turned with 
the point of a knife, a keen eye, without the aid of a magnifying glass, 
can detect a small, ovkl, wax-like mass about the size of the diameter of a 
pin. This is the real insect, although it has not the slightest resem- 
blance to one. With the swelling of the buds, the young insects begin 
to taJce food and develop quite rapidly. The male scales begin to be 
quite prominent the latter part of April, the adult male in- 
sects appearing a few days later. The females reach maturity about the 
first week in June in this state, and begin to- produce their young soon 
afterward. 

The production of the young of the San Jose scale is quite differ- 
ent from that of most other insects. Instead of hatching from eggs, as 
is usually the ease, the young are born alive, and the female is about 
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six weeks producing her progeny. For this reason it has been very diffi- 
cult to ascertain, with any degree oi certainty, the exact number of 
broods, on account of the intermingling of generations, and, not until 
the appearance of Howard and Marlatt's Bulletin (No. 3), was the life 
history of the insect thoroughly and carefully elaborated. The oibserva- 
tions were made by Theodore Pergande, an assistant in the Division of 
Entomology, U. S. Department of Agriculture, on potted plants in the 
department inse-ctary. 

The eggs are fairly well formed within the body of the female, and 
are enveloped in a very thin, delicate membrane, whioh is cast off at 
birth. The newly born insect remains motionless for a few minutes, 
until its delicate organs harden, so that it can move about. It then 
forces its way out from under the scale cover and crawls over the plant 
in search of a suitable place to attach itself. 

When first born, the insects are extremely small, and can scarcely 
be detected by the naked eye. They are lemon yellow in color, with 
somewhat elongated, oval bodies, and only nine one-thousandths of an 
inch in length. The general appearance of the young creatures, looking 
at it from below, is shown in the illustration, figure 9. As indicated, it 
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Figure 9. San Jose Scale; a, larva, greatly enlarged; 5, antenna of same, still more en- 
larged. (After Howard, Clrc. 3, New Series, Div. Bnt., U. S. Dept. Agr.). 

has six well, developed legs, two antennae or feelers, and a very long, 
thread-like beak or proboscis, through which it sucks the juice of the 
plant. After crawling a few hoars, this lance-like beak is inserted into 
the plant tissues, and the young creature begins to exude from its back 
a mass of very fine, white, waxy filaments, and in about two days it is en- 
tirely covered with the external covering as shown at figure 10, c, d. 
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For the first twelve days after birth, one cannot disftinguiish the 
male from the female. At the expiration of this time, the molting be- 
gins, that is, the insects cast off their old skins, and the ma;le can be 
distinguished by its size, being a little longer than the female, and the 
presence of eyes, the female having lost hers entirely. 

About three weeks after birth, the male transforms to a true pupa; 
and from four to six days later, the adult emerges by backing out from 
under the scale. So far as we know, the males issue mainly at night. 
They are rather bold, peculiar looking insects, as shown at figure 11. 



Flgrure 10.— Young larvae and developing scale: a.ventral view of larvae, showing suckfng- 
beak with setea separated, with enlarged tarsal claw at right; b, dorsal view of same» 
somewhat contracted, with the first waxy filaments appearing; c, dorsal and lateral 
views of same, still more contracted, illustrating further development of wax secre- 
tion; d, later stage of same, dorsal and lateral views, showing matting of wax secre- 
tions and first form of young scale— all greatly enlarged. (After Howard and Marlatt, 
Bull. 8, n. s. Div. Entom. Dept. Agr.) 

They are rarely or never seen by the average observer, on account of 
their minuteness. They are only one-sixteenth of an inch in length. Their 
legs and antennae are quite large in proportion to the rest of the body. 
The body is of an orange color, while the wings are quite transparent, 
and of a silvery luster. It has no mouth, and therefore, takes no food, 
necessarily living a very sihort time, usually only a few hours. It is pro- 
YiAed with a long, lance-like organ, known as the anal style, at the end 
of the body as shown in the illustration. 

About thirty days from birth, the female reaches maturity, and the 
embryonic y^Dung can be seen within her body. Froim three to five days 
later, the young begin to make their appearance. The adult female is a 
very curious looking creature, being about one-twenty-fourtb of an inch 



Digitized by 



Google 



SUMMARY OF LIFE HISTORY. 



65 



in length, pale yellow in color, and is wingless, legless and even eyeless, 
as eeen at figure 12. She is provided with a very thr^d-like organ, re- 
sembling a whip lash, as sihown in the illustration. This is the mouth 
l>art through which the food is taken, by inserting it into the plant tis- 
sues. By turning a fully matured scale in mid-summer with a knife or 
some sharp pointed instrument, the female can be seen. It resembles a 
mere bit of yellowish wax more than it does a living insect. 

The length of a generation is determined by tihe female, and usual- 
ly covers a period of from thirty-three to forty days. Mr. Theodore 
Pergande, under the direction of Dr. Howard, carried successdve genera- 
tions on potted plants th:ROughout i]^ summer in Ty^agihington, and found 
there were four full generations with a partial fiftl»r^«.By* iShes^ careful 
observations, the fecundity of the females, as well as the number of gen- 
erations, was determined. It was shown that the males predominated 




Figure 11.— San Jose scale, adult male, greatly enlarged. (After Howard, Circ. 3, Second 
Series, Div. Bnt., U. Div. Agr.) 

the first and second generations, but in the third and fourth, the females 
considerably outnumbered the males. It was estimated that the number 
of descendants from a single female during one season was 3,216,080,400. 
Is it any wonder that a tree succumbs very quickly w^hen these insects 
are left to propagate undisturbed? We would not expect that all the 
individuals would survive and perform their function in life; but under 
favorable conditions, it is safe to assume that a very large percentage 
reach maturity. 

The young begin to appear in this latitude about the first week in 
June. The time, however, depending somewhait upon the weather condi- 
tions. In 1897 we observed the first young June 3; while in 1898 none 
appeared before June 11. The breading continues uninterrupted until 
cheeked by very cold weather. We have observed living young in Kent 
county under a scale with the parent insect, as late as December 19th. 
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It is not necessary in this place to give a detailed description of all the 
forms, as the foregoing remarks will suffice our purpose. 

HEANS OF DISTRIBUTION. 

The very nature of this insect is such, we must look to other agen- 
cies, than itself for a general distribution. As already stated, the female 
is legless and wingless, and the young crawl only a very few hours, and 
even then they travel a comparatively short distance, before attaching 
themselves to the plant. The insect could only crawl from one tree to 
another where the limbs were interlocked, and such a condition rarely 




Figure 12.— San Jose Scale; a adult female, highly enlarged, ventral view showing suck- 
ing tubes; h anal plate, still enlarged. (After Howard & Marlatt, Bulletin 3, New 
Series, Div. Ent., U. S. Dept. Agr.) 

occurs in young orchards. In nurseries, however, there is no doubt but 
what the pest does spread by actually crawling from tree to tree. 

In most instances, the pest is distributed on young trees, buds, 
grafts or scions, direct from the nursery. In this state, the infested 
trees in 57 orchards are directly traceable to the nurseries from which 
they came, as already stated. Once established, in an orchard, the spread 
is necessarily slow, but distribution is «ure and gradual. The wind, in 
my opinion, is the greatest factor in earning th^e young larvae from tree 
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to tree. In one ordhard near Sharpsburg, there is a noticeable instance of 
this kind, as sitated in the detailed account of the outbreak in the various 
counties. Here the scal6 was first noticed on a few trees along the lower 
side of the orchard, and had spread up the side of the mountain, in the 
direction of the prevailing winds, infesting about 3,000 trees. Another 
ca^, of a similar nature, occurs in Frederick county, where the pest has 
gradually spread in an orchard of 2,500 trees. Still another instance, 
which strongly supports this view, was noted August 6th, 1897, in an 
orchard in Prinoe George county, where a milkweed growing midway be- 
tween the trees was found badly infested with scale* Of course, there 
is a possibility that the scale may 'have been carried to this plant by either 
a bird or an insect, but the probabilities are slight. 

To settle the question beyond all doubt, I made several experi- 
ments in two orchards which were badly infested, where the scale was 
breeding in great numbers, in August and September, 1897. In the first 
<3ase, I selected a tree about ten feet high, and had a gentleman who was 
wearing a blue serge coat, stand about twelve feet from the trunk on the 
side toward which the wind was blowing. The wind was blowing a mod- 
erate breeze, and upon examination of the coat ten minutes later, I found 
many larvae crawling upon it. I had neglected to inspect the coat be- 
fore we began the experiment, and therefore, the results were not defi- 
nite, as we had been walking through the orchard, and the larvae may 
have been brushed from the trees. The experiment was repeated August 
11th and September 9th, with definite results. In both instances, the 
larvae were blown from ten to fifteen feet, and lodged upon a piece of 
black cloth, which had been set up for that purpose. Close examination 
showed that many larvae were brushed off by the leaves and twigs as 
they scraped one against the other. 

Birds also' carry the scale sometimes long distances on their feet, 
legs and feathers. A notable case of this kind came under my observa- 
tion March 15th, 1898, in an orchard in Howard county. I found a 
l)ird's nest in a tree about a third of a mile from a block of plum trees 
that was infested with scale. The twigs upon which the nest was resting 
were moderately infested with scale, and none were found on other 
parts of the tree or any of the surrounding trees. The natural infer- 
ence was that the scale had been carried there by the bird when it re- 
turned after a visit to the infested trees. There are several instances of 
this kind upon record, and there is no doubt but what birds in an in- 
fested orchard are a great source of danger in spreading the scale. 

Insects are also responsible for carrying the scale from place to 
place, especially the predaceous insects, or those that feed upon them. 
As noted in another place, a S'mall, black ant was seen July 23rd, 1896, 
carrying one of these insects in its jaws. It is barely possible that ants 
carry these young larvae from plant to plant in certain cases, as already 
noted in this report. 

The scale may also be carried accidentally by men and domestic 
animals. If, for instance, horses, cattle, sheep or hogs were allowed to 
graze in an orchard infested with scale, the chances are that they would 
brush against the infested trees, and transfer the ]->est to other trees. 

Professor Eolfs cites a very interesting case that came under his 
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t 

observation in Florida. A gentleman wlio had some melons growing 
in an infested orchard, gave them to a friend, who took them away in a 
wagon. About a year later the scale appeared upon a tree under which 
the horses had been hitched while the melons had been unloaded. The 
inference naturally was that the young insects were carried to the tree 
on the wagon, harness, horses or melons, as there was no scale nearer 
than the point just mentioned, which was three miles away. 

NATURAL ENEHIES. 

Much has been said about the natural enemies of the San Jose scale, 
and I must say, a great deal of nonsense has been published by our ag- 
ricultural and horticultural press on this subject, without due respect 
for the opinions of men who are devoting their entire time to the 
serious study of these reducing agents nature has provided. There is 
no question of a doubt that the introduction of the little Australian 
ladybug, Vedalia cardinaliSy into California some years ago for the 
destruction of the cottony cushion scale, Icerya purchase was a signal 
triumph in economic entomology, and that it saved California her or- 
ange industry from inevitable ruin, but I am of the opinion it will be 
many a day before we see a similar repetition with any other insect. So 
far as the San Jose scale is concerned, we expect very little help in its 
destruction from its natural enemies. 

TRUE PARASITES. 

There are four species of true parasites known to feed upon the San 
Jose scale. Three of these have been bred in Maryland. One of them, 
Anaph4'S gracilis^ How., having been reared from scale in no other 



Figure 13. True Parasite, Aohelinas dia»^pUii» Howard, of the San Jose Scale (After How- 
ard in Bulletin 3, n. s. Div. Ent. Dept. Agr.) 

state. It was bred by Dr. Howard from scales from Charles county. Two 
other species, Aphelinus fuscipennis How., and Aphelinus mytilaspi- 
dis Le B., have been reared by myself from scales talcen at the following 
places: Eiverside, Annapolis Junction, Arabv and Mitchellville. Thus 
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it will be seen that three of the four parasites occur in Mar}daiid. The 
other species, Aspidiophagus citrinus Craw., so far as I know, has been 
bred from the scale only in California and Florida. 

These little friends are exceedingly small and are scarcely visible 
to the naked eye. Aphelinus fuscipennis measures only twenty-three 
thousandths of an inch in length, and has a wing expanse of fifty-one 
thousandths. A parasite greatly enlarged, belonging to this genus, is 
shown at figure 13, and will give a general idea of the appearance of 
these insects. We certainly cannot expect any immediate beneficial re- 
sults from these parasites in thiis state. In all our efforts to secure them 
in our breeding cages, we have been obliged to enclose hundreds of 
thousands of scale to obtain one parasite. Aphelinus fuscipennis is no 
doubt, much more abundant in California than in eastern United 
States, but even there, partial extermination of the scale in certain orch- 
ards is seemingly due to a fungous disease, as pointed out by Howard 
and Marlatt. 

PREDACEOUS INSECTS. 

Of all insects which feed upon scales, the ladybugs are, perhaps^ 
the most important. They are termed the predaceous enemies, and in 
this state, two species have been found feeding upon scale. The most ef- 



Fiffure 14. The minute, black Ladybug, PentUta miaetta; o, beetle, b larva, c, pupa; d. 
blossom end of pear, showing scales with larvae and pupae of Pentllia, with the 
former feeding upon them, and the pupae of Pt nMUa attached within the calyx— all 
greatly enlarged. (After Howard and Marlatt, Bull. 3, n. s. U. 8. Dept. Agr. Dlv. Knt.) 

ficient is a little, black creature about a sixteenth of an inch in length, 
known as PentiUa misella, and is shown at figure 14. It was first ob- 
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served feeding on this scale by Mr. E. A. Schwartz, an as9ista,nt of Dr. 
Howard, at Charlottesville, Virginia. It is very oommon throughout this 
state in infested orchards. Both the larvae and adults feed upon the 
scales. The beetles prefer the mature females, but will feed ravenously 
upon all stages. I found the beetle very abundant in December, January 
and February at Annapolis Junction on plum trees that were badly in- 
fested with the scale. Thousands of them could be counted upon cer- 
tain trees. I have also seen the same insect in almost every orchard in 
the state where the scale exists. 

Another species known as the twice stabbed ladybug, Chilocorus 
Mviilnervs, was observed feeding on the scale in several orchards. It was 
particularly abundant in the orchards at Araby and St. Margaret's. This 
beautiful jet black beetle and its young are shown in the illustra- 
tion at figure 15. 



M' 




Figure 15. Twice Stabbed Ladybug, Chilocorus hlmlnerxis and its young; botli enemies of 
the scale. (After RUey, Ist Mo. Kept.) 

There are many people A\^ho believe that we should sit down, fold 
our hands, and let nature rid our orchards of the Sam Jose scale. It must 
be clearly understood that we have unbalanced nature to such an extent 
that we cannot expect to restore the equilibrium unless we assist nature 
ourselves. 

Dr. Howard says (Bui. 3, p. 54): "Valuable as ttiese natural enemies 
undoubtedly are, however, they will be efficient only at intervak, and 
there will always be considerable periods when, for some cause or another, 
they will be less numerous, and the scales will then have a chance to 
multiply. In fact, after the scale has become established, and the bal- 
ance between it and its natural enemies has been reached, we may expect 
with more or less regularity periods of abundance and scarcity of the 
scale insects. The possible usefulness of parasites and predaceous in- 
sects, should, therefore, at least in the east, not be allowed for a moment 
to interfere with active operations with remedies, nor blind one to the 
importance of the San Jose scale, and the extraordinary precautions 
which ^^uld always be taken to prevent its wider disseimnation.^^ 

In a bulletin (No, 12) by the same author, issued in March, 1898, 
he says: "In no case since the publication of bulletin No. 3, have any 
of the insect enemies of the scale been reported to have done any special 
good.'^ 

irhe State Horticultural Society of New Jersey, secured an appro- 
priation of $1,000.00 in 1896 from the legislature for the purpose- of 
importing into New Jersey certain ladybugs from California, which were 
said to be doing great good in reducing the scale. Dr. J. B. Smith, the 
State Entomologist, of New eJTersey, was detailed to inspect the orchards 
in California, collect, and send colonies of the several species of 
ladybugs to New Jersey. Several colonies of various species were 
safely transported and liberated in infested New Jersey orchards. In 
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regard to this introduction. Dr. Smith in his report for 1897, says: 
"iSothing has been seen in 1897 of the California Coceinellids introduced 
in 1896. Most of the places in New Jersey, in w^hich they were intro- 
duced, were searched by myself on several occasions, but not a sign of the 
species has been noticed." 

At the same time, J)r. Smith sent several colonies to Dr. Howard, 
in AVashington, who reports that (Bull. 12); ^'Xo living specimens have 
been seen during 1897.'^ 

FUNGOUS DISEASES. 

Like higher animals, insects are subject to ihe attacks of fungous 
diseases, and very often epidemics occur, whieh greatly reduce certain 
species. 

Tihe latter part of 1891, Mr. D. W. Coquillett, an assistant of the 
United States Department of Agricultural, then stationed in California, 
called attention (Bulletin No. 26, pp. 22-23) to a condition existing in 
an orchard near P^sedena, w*here he found the San Jo<se seale dead and 
dying from some unknown cause. As the orchard liad not been treated 
with any insecticide, and no ladybugs and tree parasites were observed, 
he was of the opinion that this mortality was due to certain climatic in- 
fluences, unless it could be shown to be due to some low form of fungus 
growth. 

Prof. P. H. Eolfs, of the Florida Agricultural Experiment Station, 
who has given this subject considerable attention, has published the re- 
sults of his observations and experiments in Bulletin No. 41, which ap- 
peared in August, 1897. He ihas found the parasite fungus, Sphaeros- 
tilhe coccophila occurring both on the San Jose scale and upon a com- 
mon native species Aspidiottis obscurus- He has succeeded in cultivat- 
ing the fungus on various materials dn the laboratory, and has artificial- 
ly inoculated trees infested with San Jose scale in orchards. There is 
eome hope that this fungus can be used to good advantage from the 
economic standpoint in certain localities, but it is extremely doubtful, 
whether it can be successfully used in the northern states, as diseases of 
this Idnd are greatly influenced by climatic conditions. Entomologists 
of the north and west have already begun to test the disease, but so far, 
the results have not been very satisfactory. In January, 1808, I wrote 
Prof. Kolfs, requesting ispecimen twigs infested with the disease, to be 
used here for experimental purposes. A box containing specimen twigs 
infested with Aspidiottis obscurus and A. perniciosus was received 
January 13th. Twigs were tied in the branches of peadh trees badly 
infested with San Jose scale in the vicinity of Frederick, but up to the 
present time, the disease has not spread from the original twigs. 

February 25th, 1898, I received a lot of peach twigs infested with 
San Joi=:e scale from Dorchester county, and upon examination, found 
that fully 95 per cent, of the insects were dead, from some unknown 
cause. The twigs had ju«?t been cut from the trees, and death could not 
have been due to the drying out of the soap. There were no external in- 
dications of the work of parasite-^ or predaceous insects, and no fungus 
could be detected. I am of the opinion that death was due to some 
peculiar, local climatic condition, or to a bacterial disease. 
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HYDROCYANIC ACID GAS. 

EARLY HISTORY. 

Hydrocyanic acid gas has been used as an insocticide a oomparative- 
]y short time. Its destructive properties to insect life were discovered 
by W. D. Coquillett, an assistant of the Division of Entomology, United 
Sta^tes Department of Agriculture in 1886, while -experimenting upon 
the cottony cushion scale, Icerya purchasi in orange orchards near Loe 
Angeles, California. 

In addition to the detailed account of the gas treatment given by 
Mr. Coquillett, in the report of the Department of Agriculture for 1887, 
and in Insect Life, Vol. 3, pages 457 to 460, by way of explanation, he 
wrote me March 21st, 1898, as follows: 

"During the summer of 1886, 1 was employed by the United States 
Department of Agriculture to carry on a series of experiments at Los 
Angeles, Califomia, against Icerya purchasi, but owing to an insuffi- 
cient appropriation, I was laid off on the first of August of that year. 
As no perfect remedy hod at that date been discovered, I determined to 
experiment with gases in a private capacity, and at my own expense. 
Accordingly, during the first week of the following month I began ex- 
perimenting with hydrocyanic acid gas, which I thought would be the 
best for the purpose, owing to its very poisonous qualities, the rapidity of 
its generation and. the readiness with which it diffuses itself in the air. 
Nobody suggested to me to try the gas. It was not until the following 
July that the Department of Agriculture again placed me on its roUs.*^ 

This series of experiments demonstrated the following facts, as re- 
corded in Insect Life: 

(1). That when the aqueous solution of cyanide was used, the 
trees were more liable to be injured by an overdose of the gas than when 
the cyanide was used dry. 

(2), That trees treated in the hottest part of the day were more 
liable to be injured by an overdose of the gais than if treated in the 
earlier portio-n of the day or at night. 

(3). That the use of a black tent in the day-time somewhat pre- 
vented injury to the trees by the gas, but only a comparatively slight de- 
gree. 

Mr. Coquillett continued his experiments in 1887, using a tent con- 
structed out of bed ticking and oiled with linseed oil. At this time he 
found, that by passing the gas through sulphuric acid, it was less liable 
to injure the trees. In 1888, other experiments were conducted for the 
purpose of testing the different brands of potassium cyanide; but it was 
not until 1889 that the process was finally perfected. Mr. Coquillett 
found by using the cyanide dry, along with two parts of water to one 
of sulphuric acid, and doing away with the device ior circulating the gas 
in the tent, he got better results, and at the same time not so expensive. 
After Mr. Coquillett had perfected the equipment and found that the 
most satisfactory results were obtained at night, he gfave his formula to 
some friends, who tried the method, and then applied for a patent on 
the gas treatment, which was finally granted in January, 1891, even 
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after fche stronge^st protest on the part of Mr. Coquillett and Dr. Riley. 
The gas has been succeissfully applied in the orange orchards of this 
county for the d^ruetion of ®cale insects since that time, 

USE IN GREENHOUSES. 

Professor Albert F. Woods, now Acting Chief of the Division of 
Vegetable Pathology, U. S. Departm/^nt of Agriculture, conducted the 
first successful experiments with hydrocyanic acid gas in greenhouses in 
1894. At that time he fumigated a large greenhouse filled with ferns, 
infesited with scale insects, killing all the creatures without the slightest 
injury to the youngest growing fronds. His next experiment was in a 
house containing about 20,000 ooleus plants, many varieties, badly in- 
fested with the .white-tail mealy bug, Orthesia insignis- AH the in- 
sects were killed without injury to the plants, much to the satisfaction of 
the owner, as ihe had exhausted every resource for their destruction, 
and was about to abandon ihe house. 

Professor Woods and Mr. P. H. Dorsett, an assistant of the division, 
have since conducted many experiments, testing the eflBect of the gas 
upon vari'OUB varieties of plants, and in the summer of 1897, made the 
most extensive application of gas ever made under cover. The houses 
fumigated contained 70,000 cubic feet of sipace, and about 10,000 violet 
plants badly infested with a black Apihis or plant louse were fumigated. 
This experiment was satisfactory in every respect, and the plants were 
completely rid of the pest. 

The advantages of this gas in greenhouse work are summarized by 
Mr. Dorsett, in the Florists' Exchange for October 9th, 1897, as follows: 

1. The effectiveness with which it acts. 

2. Its rapid fusibility. 

3. Ease of application. 

4. It does not weaken the tissues of the plants wihen properly 
applied, but the method of uising it has to be determined in eact case. 

5. It leaves no objectionable odor in the house; flowers such as 
violets, being as sweet immediately after its. use as before. 

6. A decrease in the number of applications necessary during the 
season. 

7. Its use in ridding imported or exported stock of insect pestfl. 

For clearing greeniho-uses of insect pests, slu^, etc., there is no rem- 
edy so satisfactory as hydrocyanic acid gas. It is easy to apply and 
inexpensive. 

OPERATIONS IN ilARYLAND. 

From what I had seen of this method in California in orange orch- 
ards, I felt certain that it could be applied equally as effective to our 
deciduous fruit trees in the east, if properly handled. In the spring of 
1 897, 1 began a series of experiments upon young pear, apple, plum and 
nectarine, as recorded under experiments ISTos. 1 to 7. The results of 
these experiments were so very satisfactory, I was prompted to continue 
mv work on bearino^ trees in the fall of 1897. 
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Equipment r — Through the generosity of Capt. Kobt. S. Emory, 
of Chestertown, I was able to complete my equipment for this experi- 
ment. Personally, Capt. Emory has done more, perhaps, than other in- 
dividual in the east or south, for the control and destruction of the San 
Jose scale. At his own expense, he furnished me eight tents, two others 
being purchased by the experiment station, and two were kindly loaned 
us by Dr. L. 0. Howard. With this equipment of twelve tents, I was 
prepared to begin the largest series of experiments ever undertaken in 
orchards east of California. 



f:'. 



Figure 17.— A thirty-foot Sheet Tent covering a sixteen-foot tree. Photo, taken 
November 6, 1897, by w. G. Johnson. 

Tents: — Our tents were of two forms, one was an octagonal sheet, 
modeled after those used by the U. S. Department of Agriculture, called 
a "s'heet tent," and the other was whait we term a "box tent," made ac- 
cording to a design by Capt. Emory. A thirty-foot sheet tent, covering 
a sixteen-foot pear tree is shown in t)he illustration at figure 17, and 
a fifteen-foot box tent, covering a twelve-foot tree, is illustrated at figure 

♦The photographs of our equipment used lu the Report of the Entomologist of the 
New Jersey Experiment Station for 1897, Figs. 12, 13 and 14 were reproduced and Inserted 
without permission from this office. 
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18, Our sheet tents are of various sizes; one was forty-five feet in diam- 
eter, used only for veiy large trees, one thirty feet, and five twenty-five 
feet. The box tents also vary in size; two being fifteen feet square at the 
bottom, ten feet squ<are at the top and fifteen feet high; two others have 
a seven-foot base, four-foot top and were ten feet high; still another 
which we call the ^'baby tent,^^ has a four-foot basQ, two-foot top and 
is ^ye feet high. 

All the tents were made of eight ounce cotton duck, such as is used 
for making light sails. With a little oare, any awning or tent maker eaa 
cut the siheets, so there ds practioally no waste in the material. . They are 
cut and mtade into quadrants and tdien put together. The eernter in the 



Figure 18.— A. Box Tent in position covering a twelve-foot tree. 
Photo, taken November, 6, 1897, by W. G. Johnson. 

large tents, for about two feet in diameter, is double, as there isconsidera^ 
ble strain upon the miaterial. A half-incsh or five-eighths rope is hemmed 
in around the edges of both sheet and box tents. 

I have found that the tents are mueh more easily handled by not 
putting gas pipe or anything stiff or heavy around the bottom, as is 
customary in some places. 

The cost o{ the tent, of course, varies according to the size, and 
the cost of oiling must be added. All of our tents are tlioroughly oiled 
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by painting them wibh boiled linseed odl. The following quotations, 
which includes odling, were secured in Baltimore, September, 1897: 

Box tent 4x5x2 $4.00 

Box tent. . . . / TxlOx4: 7.00 

Box tent 10x15x15 12.50 

Sheet tent 25 feet diameter 18.00 

Sheet tent 'M feet diameter. - 25.00 

Sheet tent 45 feet diameter 42.50 

On the whole, the sheet tents are more easily 'handled than the box 
tents. The 7x10x4 box tent is very convenient for trees varying in size 



Figure 19.— Method of removlDg a tent. Photo. Novemher 6, 1897, by W. G. 

Johnson. 

from four to eight feet, and I prefer it to the sheet for trees of the same 
size. The ^T>aby tent" is of no practical account, as trees under four 
feet should not be covered with a tent at all, a barrel or box being much 
better for that purpose, as I will explain later on. The large box tent 
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Figure 20.— Placing a tent in position over a plum tree. Photo, taken March 
17, MW, by W. G. Johnson. 
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is too cumbersome, and requires greater care aod more time to tent and 
untent a tree with it than with the twenty-five foot sheet. 

Lifter: — ^We used a single pole in our work for tenting and untent- 
ing a tree. The pole is known as the "lifter/^ and consists of an eigh- 
teen-foot yellow pine sapling, thoroughly seasoned, such as is used on 
•small sail boats, about four inches in diameter at the base, tapering to 
about three inches at the top. It is strong, lighi: and very durable. A 
piece of 3x4 inch scantling is nailed at the base and braced as shown in 
the illustration at figure 20. A small, block pulley, large enough to carry 
a five-eighths inch rope, is screwed near the top of the lifter. In my work, 
I use from forty to fifty feet of half or five-eighths inch rope in the pulley 
which is called the "pulley rope.^^ About '&ie height of one's sihoulder 
is screwed a "Y,'' around which the rope is fastened when the tent is 
hoisted. Another piece of rope from twenty-five to thirty feet in length, 
is tied near the top of lifter above the pulley, and is called the ^'stay 
rope." It is by means of this rope that the lifter is kept in place, by tying 
the end to an adjacent tree as illustrated. 

We use a small hand pole for assisting in untenting a tree, so as to 
keep the weight of the tent from the twigs. This is known as the 
^Tielper'' and ds shown at figure 19. 

Chemicals: — The chemicals used are (1) Cyanide of Potassium, (2) 
Sulphuric acid and (3) water. The cyanide must be practically ohemi- 
cally pure, guaranteed 98-99 per cent. It can be bought for about 30 
cents per pound in bulk. The prices quoted me by the mantlfacturers* 
vary from thirty to thirty-two cents per pound in bulk of 100 pound 
lots and from 3^ to 35 cents in smaller quantities, and are subject to ad- 
vance without notice. 

I find that cyanide broken into lumps about the size of shell bark 
hickory nuts give better results and is more satisfactory to handle. thap 
large lumps. It can be procured in small lumps by notifying the man- 
ufacturer. 

The beet grade of commercial sulphuric acid, (sp. gr. 1.83) should be 
used. A grade used ordinarily in the manufacture of fertilizer (chamber 
«cid) will not do. I secured an excellent grade from the manufacturers*" 
at 1^ cents per pound by the carboy. This substance is also subject to , 
advance in price. 

Water from any ordinary well or cistern will suffice, the only requi- 
site being that it should be clean. 

Other materials: — There are several other materials needed for 
the work. (1) I find that pickle jars, holding from two to four quarts 
aj-e the best adapted for the dhemicak, for the generation of the gas. 
There should be at least as many jars as there are tents in operation; (2) 
A cheap, flat basket about eighteen inches or two feet long and a foot 
wide wfltfli partitaons made of thin boards dividing it into about six or 
eight compartments, is necessary for carrying the cyanide; (3) A liberal 
supply of small paper bags holding about a pint or a little less. The 
cyanide is weighed out into the various amounts needed, placed in tlie 

♦AlonzoL. TlioTn«An. MTsr. Ch*»m1pt. Raltlmore, Md.. anl Roessler & Hasslacher 
Chemical Co.. 100 WlUiara Street. New Yorlc. 
♦♦John J. Thomsen's Sons, Baltimore, Md. 
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bags and carried in the basket. Caution: Care should be taken not to 
weig»h too much cyanid-e a)t a time as the bags become saturated with 
moistiire when the cyanide is long exposed to the air, and they are hard 
to handle. It is policy to weigh the maiterial ait nig^ht or early in the 
morning, or during t)he noon hour, and when not in use in the orchard, 
the baigs should be kept in an airtight can. (4) A graduated glass 
beaker, holding at least, eight ounces, for measuring the acid and water; 

(5) A bottle wi'tJh glass stopper, holding about two quarts for acid; 

(6) A pail for water; (7) A tin cup for dipping water; (8) A wheel- 
barrow and a small wooden box upon which the utensils can be kept, 
and (9) as many small pieces of boards, with smooth surface, about two 
feet long by two or tlhree inches wide, wiitih one end sharpened, as there 
are tents. These are used for recording time during fumigation and are 
stuck into the ground near the tent. The entire outfit at work is shown 
in the illustration at figure 16. 

Tenting a Tree: — The lifter is set at an angle of about sixty degrees, 
and the stay rope fastened to an adjoining tree, thus holding it in place. 
One end of the pulley rope is then passed around the tree and tied to the 
tent lying on the ground on the opposite side. The operator at the 
lifter then draws the tent to the pulley and fastens the rope. He then 
steps back a few feet and taking the stay rope pulls the lifter towards 
himself until the center of tthe tent is about over the top of the tree. In 
the meantime, the other assistant brings the sides of the tent around 
toward the lifter and the operator takes one side while the assistant 
holds tihe other, as shown in the illustration at figure 20. When the 
lifter is at the proper angle to bring the center of the tent over the top 
of the tree, one side of the tent is then passed to the assistant between 
the lifter and the tree; while the operator loosens his pulley rope and lets 
the tent fall in position. The assistant unties the stay and pulley 
ropes and carries the lifter to the next tree; while the operator "banks" 
the tent; that is, he folds it in around the base of the tree and tramps it 
down or throws a few sihovels full of earth around it as may be required. 
If the wind is blowing, and the tent is a little slack, a few pieces of stone 
or chunks of wood may be required. This done, every thing is in readi- 
ness for the chemicals. 

Wihen the trees are uniform in size, as many rows are taken as there 
are tents. The sheets tents are then transferred from tree to tree by 
simply reversing them over and over again. The method varies from 
the foregoing only in that t<he pulley rope is carried around to the side 
opposite the lifter, and fastened to the bottom of the tent covering the 
tree. The lifter is also set at a more acute angle. The box tents cannot 
be reversed in this manner, and must in each dnstance, be taken from the 
tree, lowered and again hoisted. The method of untenting a tree is 
shown at figure 19. 

Caution : — Care should be taken in handling the tent so as not to 
break the branches and fruit spurs. The weight of the tent should ble 
lifted by means of the helpers, as shown in the illustration. On very 
large trees two lifters are necessary, and in this way the weight of the 
tent is kept from the tree until it is ready to be lowered. 
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Placing Chemicals: — As soon as the tent drops over the tree, the 
expert estimates the capacity and meajsures the acid and water. He 
places the acid in the jar, and cairries the waiter in the beaker. He then 
raises up one side of the tent, puts the jar in place, pours in the water, 
tears the top from the bag and drops cyanide, bag and all into the jar, 
closing down the tent as «soon as possible. He then marks upon the time 
board when the tent is to be removed. 

Caution : — TIhe acid should never be carried in the beaker, as there 
is danger of getting it upon the tent. It is also well to dip one's hands 
into water occasionally to wash off any acid ^v^hich would otherwise make 
finger marks on the tent. The jar should always be placed upon a level 
surface, as near the trunk of the tree as possible, and see that the tent is 
not folded in near it, as tlhe acid sometimes spatters as the gas is generat- 
ing. After a tent is removed, care should be taken where the residue in 
the jar is thrown, otherwise a tent will bQ dragged through it and ruined. 
My plan is to empty the jar where it stands. 

Estimating Amounts: — An expert soon becomes so proficient he 
can estimate the height and diameter of a tented tree at a glance, and by 
referring to his table of amounts, measures the acid and water without 
delay. 

I ihave found some little difficulty in estimating the cubic contents 
of a tented tree. The figure is neither a cylinder nor a sphere, but lies 
between the two. In the preparation of the following table, I have based 
my calculations on the iheigiht and diameter of the tented tree. First, I 
calculated the cubic contents of a cylinder whose height and diameter 
were the 'height and diameter of the tree, then calculated the contents 
of a sphere whose diameter was the iheigiht of the tree. Then by taking 
lialf the difference and adding it to the contents of the cylinder, I found 
my estimation was approximately correct. 

I have found in my experimental work ifhat 0.20 of a gram of Po- 
tassium Cyanide per cubie foot of space enclosed, gave mie the most satis- 
factory results upon scale infested, deciduous trees. The following table 
of amounts is calculated according to this standard. The amount of aeid 
used is always one-half more than the cyanide, and the water is a half 
more than the acid. For instance, if I use 1 ounce (by weight) of cy- 
anide, there will be 1^ ounces (liquid measure) of acid and 2^ ounces of 
water. 
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TABLE OF AMOUNTS. 
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EXPERiriENTAL OPERATIONS. 

In the Ml of 1896, I discovered a lot of badly infested treec of 
various varietiee in young orchards and nurseries, and decided to make 
a thoroug»li test of the hydrocyanic acid gas treatment. Accordingly, the 
trees were selected for the work, and the experiments begun in March^ 
1897. The outcome of these tests show: 

(1). That young trees, either from the nursery or orchard, can be 
fumigated without injury to the tree. 

(2). That the San Jose scale can be completely destroyed, the only 
requisites necessary being a good, tight room, box or tent, constructed 
for the purpose, and the chemicals. 

Totmg Trees: — The following experiments were made upon yo-ung 
trees direct from the nursery or from young orchards of one year's stand- 
ing. All the trees in these experiments were treated in a fumigatorium, 
especially constructed for that purpose. The room was 4x7x7^ feet. 

No.* 1 — ^Four Angouleme pear trees, literally covered with San Jose 
scale, discovered in one year old orchard November 18th, 1896, were 



Digitized by 



Google 



EXPERIMENTAL OPERATIONS. 81 

taken up and fumigated March 22d, 1898, for thirty minutes with two 
ounces cyanide, three ounces acid, and four and one-<half ounces water. 
Planted near my house April 3rd. Made excellent growth during the 
sumTiier, and not a living scale has yet been discovered upon them. Ex- 
amination made once a week. Old sdales most all washed oflf. Pits and 
scars still present. April 1st, 1898, trees making beautiful growth and no 
live scale. 

No. 2-r-Three Lawrence pear from a nursery, treated same day and 
planted under same conditions as No. 1. Trees were very badly infested 
wit^h scale. Examined every week during the summer and fall of 1897, 
and not a living scale has yet been detected. Trees made a beautiful 
growth. 

No. 3 — Six Garber pear trees from young orchard, originally from a 
southern nursery, treated like Nos. 1 amd 2, and at the same time. Trees 
planted April 4th, 1897, and watched closely throughout the summer 
and fall. Not a living scale found. Trees also critically examined in 
January, 1898, when the foliage was off, but no live scale could be found, 
and most of the old scales had become detached, leaving the bark pitted 
and marked. 

No. 4 — Two Clapp^s Favorite pear trees from the nursery row 
treated at the same time and like the tihree preceding. Trees planted 
April 4th, 1898. These trees were also moderately infested with scale. 
Kesults same as the foregoing. , 

No. 5 — Two Abundance plum trees from a young orchard of one 
year's standing, very badly infested, treated as the above. Planted April 
5th; 1897. Both made excellent growth and no living scale has yet been 
discovered on them. 

No. 6 — Pour Ben Davis apple trees, two from a one year old orchard 
and two from a nursery. Treated as above April 5th, 1897. Slanted 
April 7th. Those from the orchard were very badly infested, the trunks 
and larger branches being literally encrusted with scale. NoOiving scale 
found any time during the summer or winter months. Trees made good 
growth. 

No. 7 — Consisted of miscellaneous lot of nursery stock as follows: 
2 Wheatland peach; 4 Oldenburg and 3 Winesap apple; 2 Early Purple 
cherry; 2 Burbank, 1 Ogon and 4 Satsuma plum; 2 Standwiek nectarine 
and 1 Prunus pissardi. AH these varieties were badly infested with sccile,. 
and were fumigated together for thirty-five minutes, September 24th, 
1897. The amount of gas generated was the same as in the preceding. 
All these trees were set out and watched carefully, and not a single living 
scale has yet been discovered. 

St. Margarets: — A series of experiment* were begun at this place 
March 4th, 1898. upon -peach trees one year from the nursery, which 
were badly infested with the San Jose scale. The trees were grown by 
the owner, A. A. Stinchoomb, as already cited on page 21. The object of 
the experiment was to ascertain whether or not an ordinary room in a 
frame building with lath and plaster could be used successfully for fumi- 
gating purposes. The building wns a small, frame structure, 16 feet 
square, divided into two rooms, each 7| feet wide, 15J feet long and 7^ 
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feet high. The room sel-ected contained two windows, and one door 
opening into the other room. I^he floor was tight, but to prevent any 
escape of gas, it was covered to a depth of about two inches around the 
edges with loose earth, which was packed close to the mop-board. The 
cracks in the windows were also stopped up with paper. The trees were 
divided into two lots of about 1,000 each, the first of which was fumiga- 
ted March 4t)h, from. 11.50 a. m. to 12.30 p. m.; and the second, March 
5th, from 3.52 p. m. tx) 4.32 p. m. Each lot remained in the house forty 
minutes as indicated. The amoimt of potaseium cyanide was a. little 
larger than ordinarily used. The chemicals were as follows: cyanide, 8 
ounces; acid, 12 ounces and water, 18 ounces. 

The trees were then removed, and planted again in the orchard. 
They have made a good start this spring, and so far as can be ascertained 
at present, Miayl5th, there are no living insects. 14 tre^ from this lot 
were brought to the experiment station, and set out for observation. 
' They were all very badly infested, but not a living insect 'has been found 
to June 1st. The trees are all alive and growing fairly well, considering 
the weather. Six trees from this lot not fumigated were planted as a 
check upon the others. May 15th the scales were alive, but no young 
had appeared. Young were found crawling on all the trees June 13th. 
They were removed and burned June 14th, for fear that the young would 
get on the otlier trees. At this time no young or living insects could be 
found on the fumigated trees. 

Bearing Trees: — -'^The results of the foregoing experiments were so 
gratifying, that I decided to coaitinue my work on a more extended plan 
on bearing trees, and ^vith the equipment already described, I began my 
observations. 

I started out to determine the following points: 

(1) — The physioloigical effect of the gas upon the tree; 

(2) — The effect o<f the gas upon the San Jose scale; and 

(3) — The practical utility of using this method in the east and 9«uth 
during all kinds of weather conditions in large bearing orchards. 

To determine the first two points, many prehminary experiments 
were necessary, and when these were finished, the third point was taken 
up and continued from October 16th to November 27th, 1897. 

The orchard chosen for these operations belongs to Capt. E. S. 
Emory, and contains about 2,500 nine year old Dwarf Bartlett pear trees, 
which had become infested with the scale from an adjoining young Law- 
son pear orchard. All the trees were in excellent condition and full of 
foliage. The scales were breeding and active, and taking it all in all, 
the conditions could not have been more favorable for my experiments. 
The preliminary tests were begun September 27th, 1897, continued at all 
hours of the day, and at night, and were finished October 1st. 

Chestertotvn : — A list of these experiments is given herewith simply 
as a matter of record. The trees selected for the purpose varied in size 
from five to ten feet, were full of foliage and in excellent condition, as 
noted above. 

N"o. 1 — Tented at 8.48 a. m., removed at 9.18 a. m.; height of tree 
five feet; temperature 66 degrees; time thirty minutes; cyanide ^ oz.; 
acid 1^ ozs.; water 3^ ozs. Foliage not hurt. 
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No. 2 — Time 9.03 to 9.33 a. m.; height five feet; temperature Q6 de- 
crees; time thirty minutes; chemicals isame as No. 1, foliage slightly 
singed. 

No. 3 — Time 9.18 to 9.48 a. m. Repetition of No. 2, except that 
foliage was slightly more singed. 

No. 4. — Time 9.32 to 10.02 a. m., same as above, except tempera- 
ture, w'hich was 67 degrees. Eoliage. singed, 

No. 5 — Time 9.35 to 10.18 a. m., same as above. 

No, 6 — Time 9.55 to 10.25 a, pa., same as above. Temperature 
67.5 degrees, foliage quite badly singed. 

No. 7 — Time 10.32 to 11.02 a.* an., same as above. 

No. 8 — Time 11.00 fto 11.30 a. m., same as above Temperature 69.G 
degrees. Foliage very badly singed. 

No. 9 — Time 11.10 to 11.40 a. m., same as above. 

No. 10 — Time 11.30 to 12.00 a. m., same as above. Temperature 
70 degrees 

No. 11 — Time 11.37 a. m. to 12.13 p. m., same as above. This was im- 
mediately followed by a second dose of the same amount from 12.13 to 
12.43 p. m., or in other words, the tree was given the same treatment as 
the others double time. Teniperature 70 degrees. Ullage very badly 
singed. This treatment did not injure the leaf or fruit buds in the least. 
The trees at the present time (May) is full of foliage and set full of fruit. 

No. 12--Time 11.40 a. m. to 12.20 p. m. Height of tree same as 
above. Temperature 70.5 degrees. Chemicals used same as in all the 
preceding experiments, except No. 11. Foliage badly singed. 

No. 13 — Time 12.06 to 12.36 p. m., same as above. 

No. 14 — Time 1.05 to 1.35 p. m. Height of tree seven feet. Tem- 
perature 70.5. Cyanide 1 oz.; acid 1| ozs.; water 2 J. Foliage badly 
singed. 

No. 15 — Time 1.16 to 1.46 p. m. Height five feet. Temperature 
70.5 degrees. Foliage badly singed. 

No. 16 — Time 1.16 to 1.46 p. m. Heig»ht five feet. Temperature 
70.5. Foliage badly singed. 

No. 17 — ^Time 1.47 to 2.17 p. m. Height nine feet. Temperature 
70.5 degrees. Cyanide 2^, acid 3| and water 5 J ozs. Foliage badly 
singed. 

No. 18 — Time 1.43 to 2.21 p. m. Height six feet. Temperature 
70.5. Cyanide f oz.; acid IJ ozs.; and water 2 ozs. Foliage badly 
singed. 

No. 19 — Time 2.15 to 2.45 p. m. Height five feet. Temperature 
70. 5. Other conditions same as for other five foot trees. Foliage badly 
singed. 

No. 20— Time 2.20 to 2.50 p. m. Height six feet. Temperature 
70.5 degrees. Cyanide f oz.; acid I oz.; water 2 oz. Foliage badly singed. 

No. 21— Time 3.00 to 3.30 p. m. Hei.2rht six feet. Temperature 
70 degrees. Conditions same as No. 20. Effect same. 

No. 212— Time 3.12 to 3.42 p. m. Height five feet. Temperature 
68 degrees. Conditions same as above for five foot trees. 
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•No. 23— Time 3.12 to 3.42 p. m. Height five feet. Temperature 
68 degrees. Other conditions same as No. 22, except that foliage not so 
badly singed. 

' No, 24— Time 3.36 to 4.06 p. ra. Height six feet. Temperature 
66.5 degrees. Cyanide J; acid H ozs.; water 2 ozs. Foliage not much in- 
JTrt-ed; 

No. 25 — Time 3.42 tp 4.18 p. m. Height five feet. Temperature 
6()i degrees. Chemicals same as above. Foliage slightly affected. 

^' No. 26— Time 3.40 to 4.18 p. m. Height five feet. Temperature 
and conditions same as above. 

No. 27 — Time 4.15 to 4.45 p.- m. Height six feet. Temperature 
66 degrees. Foliage very little hurt. 

No. 28 — ^Time 4.30 to 5.00 p. m. Height five feet. Kesults same as 
above. 

No-. 29 — Time 4.30 to 5.00 p. m. Height five feet. Results same 
as .above. 

No. 30 — Time 4.55 to 5.25 p. m. Height six feet. Temperature 
65.5 degrees. Foliage hurt very little. 

No. 31— Date September 28tih. Time 8.23 to 9.03 a. m. Height 
six feet. Temperature varied from 59 to 68 degrees. Time 40 minutes. 
Foliage slightly injured. 

No. 32^Time 8.40 to 9.10 a. m. Height five feet. Foliage slightly 
damaged. 

No. 33— Time 9.15 to ^.55. 40 minutes. Height five feet. Tem- 
pemture 68. Eesults same as aibove. 

No. 34 — Time 9.45 to 10.15 a. m. Heigiht five feet. Eesults same 
as above. 

No. 35— Timfe 9.45 to 10.15. Height five feet. Results same as 
above. 

No. 36— Time 10.05 to 10.35 a. m. Height five feet Results same 
as above. 

No. 37— Time 10.25 to 10.55. Height five feet. Foliage considera- 
bly damaged. 

No. 38— Time 10.25 to 10.55. Height five feet. Results same a4 
above. 

No. 39 — Time 10.40 to 11.20 a. m. Height six feet. Temperature 
68 degrees. Foliage quite brown. 

No. 40— Time 11.00 to 11.30 a. m. Height five feet. Eesults sam# 
as above. 

No. 41— Time 11.00 to 11.30 a. m. Height five feet. Results same 
afi above. 

No. 42 — ^Time 11.15 to 11.45 a. m. Height six feet. Foliage veri* 
badly singed. 

No. 43— Time 11.32 a. m. to 12.02 p. m. Height five feet. Leaves 
very brown. Temperature 70 degrees. 

No. 44. — ^Time 11.32 a. m. to 12.02 p. m. Eesults same as above. 

No. 45 — This tree was covered with one of the old tents from the 
United States Department of Agriculture. Time 2.21 to 2.56 p. m. 
Height ten feet. Temperature 70 degrees. Cyanide 4 ozs.; add 6 ozs.: 
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water 9 ozs. Although this tree was fumigated in the heat of the day, 
not a leaf on the tree was affected. We, therefore, suspected that the tents 
clid not hold the gas properly and after several other preliminmry tests^ 
we found that our suspicion was well grounded, as the tent had been in 
use for some time, and the oil had been quite well worked out of it. Two 
days later, quite a large percentage of the insects upon the tree were 
found still living. This tree was again fumigated October IGth with one 
of the new tents, tihis time using the same amount of chemicals as form- 
erly. The foliage after this treatment became very brown, and we were 
unable to find any living insects. 

No. 46— Time 2.23 to 2.53 p. m. Height of tree eight feet. Tem- 
perature 70 degrees. Cyanide 2 ozs.; acid 3 ozs.; water ^ ozs. This ex- 
periment was a duplicate of the one preceding (No. 45), and the results 
obtained were similar. The trees was again fumigated October 16th. 

No. 47— September 29th. Time 1.48 to 2.18 p. m. Height eight 
feet Temperature 70 degrees. Cyanide If ozs.; acid 2^ ozs.; water 3J 
ozs. Foliage badly singed. 

No.^48— Time2.28 to 2.58 p. m. Height eight feet. Temperature 
70 degrees. Cyanide 2 ozs.; acid 3 ozs.; water 4^ ozs. Leaves very badly 
singed. Petioles black almost to the base. 

The two experiments immediately preceding were made to test the 
effect of a very strong dose of gas during the heat of the day. The 
amount of cyanide was about double the quantity ordinarily used, 
and the tests were made to see the effect upon the foliage, the leaf and 
fruit buds this spring. Both trees put out their foliage at the ordinary 
time, and ihe amount of fruit is as much as on any of the adjoining trees. 
Although this may be considered a doubie treatment, not even the buds 
on the most tender growth were affeoted. The leaves, however, on both 
trees were very brown, in fact, almost black within five minutes after the 
tents were removed. We were of the opinion that if the gas treatment 
affected the development of the fruit and leaf buds upon any trees i^ 
this orchard, it would certainly show itself in these tests, but we cannot 
at the present time (May), see any difference between these tree^ and 
those treated with smaller amiounts, except that there is very little fruit 
set. , _ 

No. 49---September 30th. Time 2.33 to 3.02 p. m. Height eight 
feet. Temperature 77 degrees. Cyanide 1 oz.; acid IJ ozs.; water 2.i 
ozs. Foliage quite brown. 

No. 50 — Time 3.15 to 3.45 p. m. Height eight feet. Temperature 
77 degrees. Cyanide f oz.; acid IJ ozs.; water 2 ozs. FoMage slightly 
singed. 

The two preceding experiments were performed in order that they 
may be brought in comparison with Nos. 47 and 48. The effect of the 
gas upon Nos. 49 and 50 was not so distinctly marked, very few fruit 
buds bein^ hurt, as upon the two preceding, when fully 95 per cent of 
the fruit buds were destroyed. 

The two experiments 'which follow were made with the view of 
comparing the effects of day treatment with trees fumigated at night. 
I was especially desirous to see the effect upon the foliage as well as the 
dormant leaf and fruit buds. 
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No. 51— September 30th. Time 7.09 to 7.39 p. m., very d«rk. 
Height eight feet. Temperature 60 degrees. Cyanide IJ oz&.; acid 2^ 
ozs.; water 2J ozs. 

No. 52^-Time 7.47 to 8.17 p. m. Height eight feet. Temperature 
58 degrees. Cyanide 1 oz.; acdd IJ ozs.; water 2^ ozs. 

The foliage on these trees ^was not injured in the least, so far as in- 
dications presented iihemselves during the next five days. The trees 
retained ikeir leaves in good condition, but noticed one peculiarity in 
that they became yellowish and dropped a day or two sooner than those 
on trees immediately surrounding, which had not been fumigated. There 
was no singing or brown effect whatever, and the foliage seemed to 
be normal in every respect. The results obtained from these experi- 
ments compared with Nos. 47 and 49, in whidh similar amounts of gas 
were generated during the heat of the day, are very striking. In the 
day experiments, the leaves were very badly singed, while those fumi- 
gated at ndght were not hurt at all. At the same time, so far as the fruit 
and leaf buds were concerned, the former were nearly all killed by the 
day, while none were injured by the nigiht treatment. 

No. 53— October 1st. Time 11.21 to 11.51 a. m. Height ten feet. 
Temperature 75 degrees. Cyanide 3^ ozs.; acid of ozs.; water SJ ozs. 
The foliage in this instance was badly singed, but the fruit and leaf 
buds were not injured in the least. 

These tests show conclusively (1) that the gas is m-ost injurious to 
foliage during sun-shiny days, late in the fall, between 9 a. m. and 4 p. 
m. In every instance where trees were treated between these hours, the 
foliage was singed. In several instances, it was perfectly brown, looking 
mudh like the effects resulting from a heavy frost. One important point 
was noted, however, that the leaf petioles were blackened about two- 
thirds their length, the base being perfectly green, and, therefore, the 
leaves fell readily a few weeks later. Another point that should be noted 
in this place, is the fact that the f unetion of the foliage had been per- 
formed, consequently, we used the gas much stronger than we would have 
* done at any other season when the trees were in full foliage. 

(2.) That the dormant leaf and fruit buds, on the trees treated 
with gas sufficient to turn the leaves brown in tJiefall, are not injured. 

(3.) That leaves which have been singed by the gas fall readily and 
do not remain clinging to the tree. 

(4.) That trees treated in the morning before 9 a. m., and in the 
afternoon after 4 p. m., have the foliage ver\* little affected by the gas. 

(5.) That trees treated at night with very strong doses of gas do not 
(have the foliage or dormant leaf and fruit buds affected at all, even 
where double the amount of gas ordinarily used is generated. 

(6.) That the San Jose scale is entirely destroyed by the gas when 
used on calm, dry, sunny or cloudy days. 

(7.) That the cost of treatment, aside from the equipment, is less 
than the whale oil soap. 

Having completed these preliminary t^ests, we were so gratified with 
the results, we decided to have a field meeting for the purpose of having 
those who were especially interested in this matter present with us in 
order that ihey might examine and see our equipment in operation. Ac- 
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cordingly, an invitation was sent out at the request of Capt. Emory, a;id 
the following gentlemen responded and were present at tihe meeting 
October 15th, 1897: Dr. A. F. Woods, Acting Chief of the Division of 
Vegetable Pathology, U. S. Department of Agriculture; Prof. G. Har- 
old Powell, Entomologist and Horticulturalist, of the Delaware Exper- 
iment Station; Dr. J. B. Smith, State Entomologist, of New Jei^sey; Dr. 
A. T. Neale, Director of the Delaware Agricultural Experiment Station;. 
Dr. J. J. Black, a prominent and successful grower of New Castle, Del- 
aware; Wesley Webb, Secretary, of the Peninsular Hortdcultural Society, 
of Dover, Delaware; Senator Charles T. Wescott; Dr. C. P. Gilpin; Mr.. 
C. C. Hopper, Editor Transcript; Edward W. Emory; Dr. W. Frank 
Hines; W. S. Walker; Wilbur Eliason; and C. S. Hill, of Chestertown 
and vicinity. 

In the evening, Capt. Emory served his guests a sumptuous dinner, 
and several toasts. were responded to, and all were unanimous in the 
opinion that tihe experiment was complete in every respect. 

Weather Conditions: — Tbis experiment was prosecuted during all 
kinds of weather. We bad sunsihiny, cloudy and foggy days; mn, sleet 
and snow; windy and calm weather. The following aibstnacts from our 
daily diary will give a fair idea of the conditions under which we 
worked: 

October 16th — Clear and calm. Temperature 90 degrees at 2 p. m. 
Foliage much burned. 

October ITth — Sunday, sunny. Temperature 74 degrees at 3 p. m. 

October 18th — Clear and calm. Temperature 76 degrees at 2 p. m. 
Foliage burned. 

October 19t*h — Cloudy. Temperature 68 degrees. Foliage not hurt. 

October 20th — Eain and wimd. Temperature 54 degrees; rain 
stopped about noon. Windy, tree quite wet. No trees treated until 
after 2 p. m. Conditions unfavorable; too windy. Foliage not hurt. 

October 21st — Cloudy and damp. Trees wet. Temperature 58 de- 
grees at 8 a. m. Began work at 7.30, and tented trees and bad gas gen- 
erating in 30 minutes. Temperature 66 degrees at noon. Had good day^ 
treated 114 trees. No foliage hurt. 

October 22nd — Cloudy and misty; worked until 10.30 a. m., when it 
began to rain; temperature 60 degrees. Rained until 2 p. m. Trees 
too wet to work. 

October 23rd — Cloudy, windy and misty. Temperature 54 degrees. 
Rain l)egan 9 a. m., and had to stop work at 9.30; rain all day. 

October 24th — Sunday; cloudy, windy and rainy. 

October 25th — Raining and very windy and blustery. Temperature 
53 degrees at noon; could not work. 

October 26tih — Cloudy and gentle breeze. Temperature 54 degrees. 
Good day for work. Treated 100 trees, and stopped work at 5 p. m. No 
foliage hurt. 

October 27th — Clourly, little wind and no rain. Temperature at 
noon 55 dctrroes. No folia^je hurt. 
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Octolber 29tli — ^Eain last night and tihis rooming; began work at 10 
a. m.; trees quite wet. Temperature at noon 58 degrees. N"© foliage 
hurt. 

October 30th — Cloudy, with sun coming out occasionally. Temper- 
ature 76 degrees 2 p. m. Foliage hurt when trees were tented during 
sundiine. 

October Slst — Sunday; cold and disagreeable. 

November 1st — ^Rain and bluster}'; too wet to work. Temperature 
58 degrees. 

November 2nd — Cloudy, sun shining occasionally. Election day. 
No work, as laborers were not here. 

November 3rd — Cloud}', sun shining occasionally. Temperature 
56 degi'ces. Foliage hurt on some trees. 

November 4th — Sun shining part of the time. Temperature 60 de- 
grees. Few trees with foliage singed. 

November 5th — Cloudy and sunny. Temperature 62 degrees; work 
suspended, acid gave out. 

November 6th — Clear, a light breeze. Temperature 76 degrees — 2 
p. m. Foliage hurt on most trees; 120 trees treated. 

Noveml^er 7th — Sunday; fair a. m., rain p. m. Temperature 52 de- 
grees at 2 p. ra. 

November 8th — Rain and wind. Temperature 56 degrees at noon; 
began work at 3 p. m., and treated 11 trees and had to stop on account 
of rain. No foliage hurt, but fear that the gas has not killed all the 
^ales, as the tree& were very wet. 

November 9th — Rain last night; cloudy during morning, and trees 
very we»t. Temperature 70 degrees 2 p. m. Very windy, and could not 
handle tents; only 6 trees treated. 

November 10th — Cloudy, some wind and cold. Temperature 48 
degrees at 10 a. m. Very little work done on account of wind. 

November 11th — Cloudy and windy during a. m.; rain during p. m. 
Temperature 52 degrees, could do nothing during afternoon. 

November 12th — Cloudy, cold and very windy. Temperature 48 
degrees 10 a. m., could not handle tents at all, too much wind. 

November 13th — Cloudy, cold and windy. Temperature 41 de- 
grees ait noon; work very slow on account of wind. 

November 14th — Sunday; cloudy, cold and windy. Temperaiture 
43 degrees at 10 a. m. 

November 15th — Rain last night. Trees ver}'- wet this a. m. Tem- 
perature 55 degrees at 10 a. m.; b^ian work at about 9 a. m. No foliage 
hurt. 

November 16th — Clear, slight wind. Temperature 56 degrees noon. 
Some foHage hurt, not muc'h left on trees. 

NK>vember 17th — Clear, little wind. Temperature 40 degrees at 10 
a. m. Foliage slightly singed. 

November 18th — Fair, gentle breeze. Temperature 43 degrees 11 
a. ra. 

November 19th — Clear, gentle breeze. Temperature 40 degrees 2 
p. m. 
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November 20th — ^Clear, but not able to wK)rk on account of lack 
of cyanide, which ihas been delayed on road. 

November 21st — Sunday; clesax and cold. 

November 22nd — Clear and windy. Temperature 48 degrees at 2 
p. m. 

November 23rd Cloudy, cold and windy; some snow. Temperature 
40 degrees 9 a. m. Could not use tents on account of wind until after- 
noon. 

November 24th — Cloudy, witjh occasional sunshine. Temperature 
40 degrees 9 a. m. Rather cold to work, and little windy; hard to 
keep tents in place. • 

November 25th — Clear, cold and cloudy. Temperature 40 degrees 
-9 a. m. Finished the Bartlett orchard and began the pesich in p. m. 

November 26-th — Rained all the forenoon, cloudy in p. m. Temper- 
Mure 70 degrees 2 p. m. Continued work on peadh trees. 

November 27th — Cloudy, sun shining occasionally, and quite windy. 
Temperature 60 degrees noon, tents weighted down, and left on only 25 
minutes. Work completed at 2 p. m. 

Annapolis Junction: — ^I began a series of experiments in a young 
plum orchard belonging to Col. W. S. Powell, Annapolis Junction, 
March 17th, 1898. The trees were just coming into bearing and 63 out 
of 108 were found infested with the scale, many of them being in a very 
Imd condition (See page 36). The buds were just beginning to unfold 
and the worst infested trees were selected for experimental purposes, and 
numbered as follows: (Nos. 1 to 4 were sprayed with kerosene and gas- 
<Jine.): 

No. 5. March 17th. Abundance plum 9 feet in height; cloudy and 
rather windy. Temperature 62 degrees. Time 1 hour, 4 to 5 p. m. Cy- 
ande 5 ounces; acid 7^ ounces and water 10 ounces. 

No. 6. March 18t)h.- Abundance plum 7 feet in height; cloudy, 
strong breeze. Temperature 66 degrees. Time 45 minutes, 10.20 to 
11.05 a. m. Chemicals 24-4-6. 

No. 7. Identical with No. 6, except time of application, which was 
from 10.25 to 11.10 a. m. Chemicals 4-6-9. 

No. 8. Botankio plum 9 feet in height; cloudy, strong breeze, tem- 
l>erature 68 degrees. Time 45 minutes, 10.35 to 11.15 a. m. 

No. 9. Botankio plum 10 feet in heigiht; cloudy, gentle breeze, 
temperature 68 degrees. Time 1 hour, 11 a. m. to 12 noon. Chemicals 
^;-9-12*. 

No. 10. Botankio plum 8 feet in height; other conditions same as 
No. 9. Time 1 hour 11 a. m. to 12 noon. Ohemieak eS^-5^-8. 

No. 11. Abundance plum 8 feet in height; weather conditions same 
a^ above. Time IJ hours, 11.45 a. m. to 1 p. m. Chemicals 3^-5^-8. 

No. 12. Identical with No. 11, except amount of chemicals, 2- 
3-4^. 

No. 13. Botankio plum 9 feet in height; weather conditions same 
ns above. Time 1 hour, 12.10 to 1.10 p. m. Chemicals 2^-3^-5. 

No. 14. Botankio plum 10 feet in height; cloudy; temperature 70 
.le.£:rees. Time 1 hour, 12.15 to 1.15 p. m. Chemicals 4-6-9. 
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No. 15. Botankio plum 8 feet in height; weather conditions same 
«is above. Time 45 minutes, 2 to 2.45 p. m. Chemicals 3-4^-6^. 

No. 16. Abundance plum 7 feet in height; time 45 minutes, 2.05 
to 2.50 p. m. Ohemicals 3|-5i-8. 

No. 17. Abundiance plum 9 feet in height; cloudy, calm; temper- 
ature 68 degrees. Time 45 minutes, 2.10 to 2.55 p. m. Ohemicals 
3i-5i-8. 

No. 18. Botankio plum 9 feet in height. Conditions same as No. 
17. Time 45 minutes, 2.15 to 3 p.m. Ohemicals 3-4^-6^. 

These trees were closely followed during the spring, and all of them 
put out their foliage beautifully. April Ist, all the scales examined were 
dead. April 15th, no live scale found yet; May 1st, no live scale de- 
tected after turning 500 on twigs cut from each tree; May 10th, examin- 
ation made by my assistant, Mr. Sanderson, but no live scale found; May 
14th, I examined twigs cut from Nos. 5, G, 7, 8 and 12, turning 500 scales 
on each, but found none living. May 26th, I examined twigs cut from 
Nos. 5, 6, 8, 12 and 16, but found no live insects, while living scales 
were found on twigs from the trees treated with pure gasoline. Young 
larvae were also found on these two trees June 14th. 

The general outcome of these experiments up to fthe present time, 
June 15th, is so far satisfactory. We cannot hope to find a remedy for 
the San Jose scale that is more efficient than hydrocyanic acid gas. The 
trees have not been injured in the least, while those treated with kerosene 
have been seriously damaged. 

Euonymus Scale: — ^The following experiments were made upon 
Euonymus bushes, Euonymus amer^icana, which were very badly in- 
fested with Chionaspis enonymi, one of the scale insects, very trouble- 
some to these shrubs in the south. The bushes were very old, some of 
them being 12 feet in heighit, with a diameter of from 6 to 8 feet. The 
scale began to make its appearance upon them about six years ago, so 
far as I can find out, and has been spreading gradually from year to year 
until every shnib on the pkce of this variety was infested. Seven 'of 
the most beautiful bushes ihave been killed, and the others so badly in- 
fested, it was impossible to see the bark. 

The methods used were the same as those in the preceding experi- 
ments. It was warm, calm and rather cloudy. All the shrubs and hedge 
were treated December 16th, 1897. 

No. 1. Shrub 10 feet hig*h tented. Used IJ ozs. cyanide, IJ ozs. 
acid and 3 ozs. water. Time 30 minutes, foliage not hurt. 

No. 2. A duplicate of No. 1, except shrub was 8 feet high. 

No. 3. Same as No. 2. 

No. 4. Same as Nos. 2 and 3. 

No. 5. A'ery large shrub, tented 9 feet. 2 J ozs. cyanide, 3f ozs. 
acid and 5i ozs. water. Time 45 minutes. 

No. 6. Same size shrub as No. 5; same amount chemicals. Time 
40 minutes. 

No. 7. These shrub? were about 7 to 8 feet high and very dense, 
forming a hedge about 30 feet in length. It was very difficult to sepa- 
rate tihe shrubs, sio as to get the tents in place. The chemicals used were 
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roughly estimaited, as we had no convenient method of estimating the 
contents tented. 

I examined twigs cut form each of these experiments January 
15th, 1898, and was unable to find any living insects. Twigs cut June 
4th, 1898, forwarded to me by mail, were examined carefully under a 
lense, but no trace of living scale could be found on Nos. 1 to 6, inclusive. 
On No. 7, I found several females and they were alive. This is what 1 
expected, as the oonditions under which this hedge was treated, were of 
such a nature, we were not sure that all the twigs and branches came 
under the tent. My assistant, Mr. Sanderson, examined the shrubs June 
"Jth, and was unable to find any Hying scale. The twigs examined by 
myself, June 8th, were literally encrusted with this scale, but all were 
dead, except an occasional one on No. 7. It must be noted also that not 
a leaf was injured on these shrubs by the gas. 

From these results, it appears tha Euonymus shrubs infested with 
Euonymus scale, can be successfully treated with hydrocyanic acid gas 
without injury to the shrubs, and the complete destruction of the insects. 

FLMIGATINQ NURSERY STOCK. 

Owing to the widespread distribution of the San Jose scale, and 
the demand from fruit growers for a "clean bill of healtih,^^ many nur- 
serymen are now fumigating with hydrocyanic acid gas everything they 
grow or handle. Indeed, this is the only safeguard, and affords both the 
nui'seryman and fruit grower a protection not secured in any other way. 
l^\imigation has now become a necessity, and many of our most success- 
ful nurserymen have constructed houses for that purpose. There is no 
longer any doubt about the certainty of this method lor the destruction 
of scale insects, and many other insects that infest nursery stock. In 
the fall of 1896, T fumigarf;ed a miscellaneous lot of trees, direct from the 
nursery, and badly infested with San Jose scale. These were then set 
out and watched carefully during the season of 1897, and up to the 
pre^nt time (May 1, 1898), not a living scale has been detected upon 
any of them. Other experiments were conducted in the spring and sum- 
mer of 1897, with the most gratifying results. I have had a most excel- 
lent opportunity of making a thorough and conclusive test, and after 
two year's experiments I have concluded that the gas method is the ooily 
practical one for nurserymen and dealers. At the same time, it is the 
least expensive of any of the methods now known, and the generaj;ion of 
the gas is so simple it can be handled by any nurseryman. The only re- 
quisites necessary for its sueoessful application are (1), a good, tight 
tent, box, or house and (2), the dhemicals. 

Necessartf Equipment: — A good tent such as described on page 
74, (Figures 17, 18), can be used; but I do not advise it, as the cost 
would be equal to or in excess of a house of much greater capacity. 
There are also otlier objections to a tent; the first is that by constant use 
it is liable to become torn, and secondly, and most important, the cubic 
capacity or space enclosed will vary with each lot of stock fumigated, 
unless a frame is used, and here lies the greatest siource of error, as the 
chemicals, each time, must be weighed, after the calculation of the 
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cubic contents. This danger of error is eliminated when a box or house 
is used, for it matters not whether one or a thousand trees are placed in 
the enclosure, the amount of t?he chemicals to be used remains constant. 

The Box: — The size of the box or building to be used, of course, 
depends upon the amount of nursery stock grown or handled. For my 
experimental work 1 have found a box 6 feet long, 3 feet wide, and 
'2i feet deep very satisfactory. It is made of common flooring and is 
double. Inside the boards run the long way, while outside they run 
cross-wise, which adds strength and stabiHty. It is a sample, plain, open 
box, and when filled wit?h young trees, kept in place by a couple of slats, 
it is turned bottom upwards and a little loose earth stamped about tlie 
^ges. This makes a perfectly gas-proof box, and 4s all tihat is necessary 
for a nurseryman or dealer having a small trade. 

Fumigatorium- — ^A fumigatorium is a house or room constructed 
or adapted for the fumigation of nursery stock or other materials with 
hydrocyanic acid or other gases. We have several houses constructed 
for that purpose, and all Maryland nurserymen are now required by law 
f fumigate every tree they grow or handle. 



Fisrure 26.— Fumigatorium, or liouse for treating nursery stock with hydrocyanic 
acid gas. Photo by W. G. Johnson. 

One of the largest houses in this country, used for fumigating puj- 
■jx^-see, is shown at figure 36. It is ■SSxlGxS feet with a poof pitch of two 
feet, and. is* divided into two large rooms about 15x14x7 feet and two 
smsdler rooms 4x5x7 feet, constructed as follows: 

First, a good, substantial frame is built w<hidh is covered outside 
wilh IJ inch 12-inch A^irginia pine boards, and Jx4 inch batting. Th<> 
interior is first lined with two-ply cyclone paper and then with 4 inali 
flooring. The partitions and floors are also double with paper between. 
T^he roof is covered with heavy roofing paper, tarred and graveled. The 
doors are 6^x3 foot (84 feet would be better), made double, refrigerating 
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style, and liiiiig with three heaA^ strap-iron hinges, and held in place 
w^hen closed with two bolts. At *the top of each largo room on the op- 
posite side there is a door 3x2^ feet for ventilating purposes. There is. 
also a flue opening betweem the rooms as shown in the illustration, which 
can be uncapped when it is desired to air the house 

In building a house of this kind it must be bom in mind constant- 
ly thiat it is to be gas-proof, and to accomplish this, no slovenly work- 
monship ds permissable. 

A fumigatorium the size of the one just described is sufficiently 
krge for a person or firm handling annually a million or more trees. 
Where 100,000 or more trees are handled each season, a smaller tiouse 
containing a single room can be used. A convenient size is from 12 to 
15 feet square, and 7 feet high, inside measurements. One even smaller 
would suffice, depending of course upon the amount of nursery stock 
grown or handled. In fact, almost any reasonably tight room can be 
repaired and used; but one must make sure it is gas-tight. 

After a-ll, a fumigatorium is not so expensive. When not being used 
for fumigating purposes, which lasts only a few months in the fall and 
spring, it can be used for any other purpose, and such buildings are ne- 
cessary in any well established nursery. 

How the Work is Done: — The trees are dug from the nursery and 
loosely packed in the fumigatorium either op. end or flat on the floor. The 
chemicals are then prepared and properly placed as near the center of the 
room as possible, after whioh the doors are closed and left for a half to 
three-quarters of am hour. A half hour is the minimum limit, but dor- 
mant trees are not hurt in the least if left even over nigiht, and it is 
necessary to do this at times as the house is filled at the quitting hour. 
After fumigation, the trees are packed for sihipment or heeled in on the 
yards. 

I have determined by a long series of experiment^ this spring (1898), 
that nursery stock even after the buds have begun to unfold will stand a 
much greater amount of gas and for a longer time than was formerly 
supposed. There is not the slightest danger of injuring nursery stock 
by a single, double, or even treble fumigation. 

I have found by experiment that I get the best results when I use 

25 grams (a little less than 1 oz.,) (by weight) Potassium Cyanide, 
98-99 per cent. pure. 

l| ozs. (liquid measure) Sulphuric Acid, best grade commercial, (sp^ 
gr. 1.83). 

1|- ozs. (liquid measure) Water 
for every 100 cubic feet of space enclosed. These amounts can be used 
for every 75 cubic feet if desirable; but, ordinarily, it is not necessary. 

The chemicals are weighed, prepared, and used as described on 
page 77. 

Fumigating Buds: — ^It is very desirable to fumigate all buds, from 
whatever source they come, before allowing them to be budded into the 
nursery. By taking this precaution a great deal of trouble may be 
averted. As an illustration of the importance of this I merely cite one 
instance. Last summer while inspecting one of our large nurseries. I 
noticed a box containing some .apple buds from a central- western nursery 
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which had been lately received, and, upon examination I found these 
infested with the San Jost; scale. The few scattered scales would have 
escaped the eye of the nurseryman and would with great certainty have 
been budded into ttie nursery, had they not been intercepted. By fumi- 
gaiting, even though they had been overlooked, the scales would have 
been destroyed. 

The process for fumigating buds is the same as for trees, but a spec- 
ial box should be made for the purpose. A convenient sized box for 
large nurseiTmeu is one 4x2^x3^ feet. It requires .22 ozs. Potassium Cy- 
anide, .33 ozs. Sulphuric Acid, and a trifle over .50 ozs. of water. 

A box 2x2x2^ feet is a convenient one for smaller nurserymen; 
but such small boxes are not desirable on account of the diminutive 
amounts of chemicals used; for a box this size 2.5 gra.mis cyanide, 3.'75 
cc. of acid, and 5.62 cc. of water. 

A nurseryman can make almost any box perfectly tight by painting 
and papering. In fact, a label box can easily be converted into a gas-box. 
Of course the c^hemicals necessary can be easily calculated when the ca- 
pacity of the box is known, using .25 grams of cyanide, .37 cc. acid^ 
and .56 cc. of water for every cubic foot of space. 

Caution: — ^It must be remembered that Potassium Cyanide is one 
of the most deadly voisons Known, and that nothing is more destruc- 
tive to animal hf e when inhaled than hydrocyanic acid gas. 

When removing a tent or box care should be taken so as not to in- 
hale the gas. The doors in a f umigatorium in which gas has been gen- 
erated should be thrown open and allowed to air, at. least 10 minutes 
before any person is allowed to enter. This is a rule that must be strict- 
ly observed, otherwise life is endangered. 

A fortunate accident happened in one of our fumigating houses 
last fall which sih'ould be a signal warning to those who may use this gas. 
The house had been filled with N'orway Maple trees and after the usual 
length of time the doors were thrown open. At the expiration of seven 
minutes, a negro laborer wlho had been repeatedly warned not to enter 
the room under ten minutes, went in and began handing out the trees to 
another negro who was standing at the door. He handed out two bundles 
and while stooping for the third, fell headlong on the floor. He was 
immediately pulled out, laid on his back in tihe open air, recovered con- 
sciousness in about fifteen minutes, and was seemingly as well as ever 
in 'half an hour. When asked what had happened and how he felt, he re- 
plied, "De Lord only knows dat stuff am a powf ul axfitter.^' 

It is needless to say that this negro, and no others on the place, have 
since entered the room under 10 minutes after the doors were opened. 

Another peculiar accident happened during our experimental oper- 
ations at Oapt. Emory's. Our cyanide having been sihipped to us in lumps 
too large for use, we found it necessary to break it up in smaller pieces. 
In order to do this and keep it from flying, we covered it with an old 
fertilizer bag. After the cyanide had been removed from the bag, and 
the smaller particle shaken out, the bag was again shaken out the win- 
dow to free it of any particles that may have remained. As a result, a 
few very small pieces, not larger than a pin's head, were shaken on the 
ground. Two fine, large chickens, especially prized by their keeper. 
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roaming about^ picked up some of the cyanide, and in less time than it 
takes to write this account, they were on their becks. One died in a 
very few moments, while the other recovered, evidently not having got- 
ten so much. 

Pmf . Woods tells me that a favorite cat, which was asleep under 
a bench in one of the greenhouses he fumigated, was killed without 
being awakened. A dog was placed in one of our fumigating houses to 
test the eifect of the gas upon animal life, after the room had been 
opened and aired for seven minutes, and again closed. The animal was 
removed after five minutes exposure in an unconscious condition, but re- 
covered in half an hour. Many instances could be cited, but this will 
suffice our purpose in warning those who use cyanide or hydrocyanic 
acid gas that they are exceedingly dangerous substances. 

EXPERIMENTS WITH OTHER SUBSTANCES. 

WHALE OIL SOAP. 

Whale oil soap has for a number of years been the standard remedy 
used against the San Jose scale, and is perhaps to-day the safest and best 
all-around material for the destruction of this insect upon bearing trees. 
Professor J. H. Comstoek was the first to use this material against scale 
insects in general, calling attention to it in his annual report as U. S. 
Entomologist in 1880. The discovery of its efficiency for the destruc- 
tion of the San Jose scale, however, beWngs to Eobert S. Emory, of 
Ohesteiix)wn, Maryland. In 1892, when Mr. Emory first discovered that 
there was something wrong with a block of Lawson pear trees, he 'be- 
came alarmed, and thinking the trou'ble was due to a species of scale in- 
sect, he immediately set to work for its destruction. Having a supply 
of whale oil soap on hand, which he had been using against the pear leaf 
slug, he applied this material ias a winter wasih to every infested and sus- 
pected tree. He diluted the soap with water to a consisteaicy of thick, 
soft soap and coated the trunks and larger branches of the infested trees 
with it. Mr. Emory followed up this treatment the fall of 1$93, and by 
so doing, kept the insect somewhat in check. 

In 1894, Mr. Emory called upon Dr. Howard to assist him in cfheck- 
ing the further spread of the pear Psylla, whioh was very abundant in 
his orchard. It was at the time of Mr. Marlatt's visiit, who was detailed 
to make the investigation, that Capt. Emory called his attention to 'his 
treatment of the pear trees infested with scale. At first Mr. Marlatt ex- 
pressed considerable surprise, stating that he would have been of the 
opinion that whale oil soap applied in so strong a solution would havie 
destroyed the trees. It appears that Howard and Marlatt began their ex- 
tensive series of experiments with whale oil soap in Mr. Emory's orchard 
and in a large peach ordhard at Riverside, Charles county, shortly after 
this conversation. The details of their experimental work are given in 
Bui. No. 3, n. s. Division of Entomology, tJ. S. Department of Agri- 
culture. The results of these experiments were very satisfactory, and 
showed beyond all possible doubt, that whale oil soap, properly diluted, 
was the best and most satisfactory remedy for the destruction of the scale. 
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Mr. Emory conducted his experiments with the soap in the fall of 
1895, varying his operations som-ewhat, from the fact that he used a 
spray pump, instead of applying the material with a brush as formerly. 
During that season he used over seven barrels of soap, an equivalent of 
about 2,800 pounds. In the fall of 1896 he again sprayed every tree of 
the infested block with soap at the xaite of from 2| to 2 J pounds in a 
gallon of water, using in all that season 14 barrels, or about 5,600 pounds. 
During the fall of 1897 five more barrels, or about 2,000 pounds, were 
used in spraying tJhe blocks whioh were not fumigated or treated witii 
other substances. 

In view of these facts we can say, without fear of contradiction, that 
Mr. Emory has had more experience spraying with whale oil soap for the 
destruction of the San Jose scale than any other orchardist East of the 
Eocky Mountains or, perhaps, in the United States. I have had an 
unexcelled opportunity for watdhing the results of this heroic treat- 
ment, and have been given every facility on the part of Mr. Emory for 
making observations. 

Kind of Soaps: — The whale oil soap first used was made with 
caustic soda, and w<hen diluted with water and sprayed upon trees, left a 
whitisfh coating or residue. This soap was also used with some difficulty, 
from the fact that it became a semi-solid when partially oold, and was 
sprayed with considerable trouble unless applied while hot. 

This difficulty was overcome by having a soap made with potash 
lye, which could be used either hot or cold. At the meeting of the 
Association of Economic Entomologists at Buffalo in 1896, Mr. Marlatt 
stated that most of the brands of whale oil soap on the market were un- 
relialble, and indicated that the soda was much inferior to^the potassh a& 
an emulsifying agent for insecticide soaps. By request, he had Mr. Jame& 
Good, of Philadelphia, make a potaah soap w^hidi fulfilled phe require- 
ments, and which was recommended for use by entomologists. 

From our experience, however, in Maryland during the fall and 
winter of 1896, we found it very difficult to get a uniform grade of potash 
soap. Of the 14 barrels used by Mr. Emory, purchased at three different 
times, no two lots were of the saane uniform consistency and had the same 
effect when applied to the trees. The first lot was all that could be 
desired, and answered every purpose very satisfactorily, while the second 
lot was of a very inferior quality, though sold for the same grade, and 
when diluted with water, looked more like raspberry juice than the very 
dark uniform color of the first lot. The third lot was a little better 
than the second, though not as good as the first. After considerable 
correspondence with Mr. Good, Mr. Emory ascertained that it was almost 
impossible to get materials exactly alike for the manufacture of these- 
soaps in large quantities. After this experience, however, we have now 
upon the market several brands of whale oil soap whioh meet all our 
requirements for insecticide work. We have been using "GTood's Potash 
Whale Oil Soap No. 3^^ in all our experimental operations, and have 
found it a very satisfactory material. During the last year,^ the grade 
has been quite uniform, and we have little or no difficulty with it. We 
have also tested the "Anchor brand/^ sold by Leggett & Bro., of N'ew 
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York City, and fouiul it also very satisfactory. Good's Xo. 3 soap can be 
purchased dn 215 ])ound ki*gs, or 4<5 poiuul biirrels at from o to 3i cents 
per pound in Philadeljvhia. ]n smaller (|uantities of from 50 to ITO 
pounds it costs fron; 4 to 5 cents ])er pound. 

Application: — Whale oil soap must be diluted with water at the 
rate of two pounds in a gallon, and a,])j)lied while hot or lukevvarm 
during the fall, winter or early spring months to get the best results. It 
must be undemtood, ihowever, that the soa]) in this solution cannot be 
applied to trees in full foliage, ju< it will destroy the foliage and buds, 
and seriously injure, if not kill, the trees. ]t is recommended for a win- 
ter treatment, and sthould be used at the times indicated, when the .trees 
are not in foliage. 

In preparing this soap, where one is using large quantities it is nec- 
essar}' to have a large iron or cop])cr kettle, in which the water can be 



Figure 24.— The Peerless Barrel Sprayer 
(After the Demlng Co.) 

heated, and into which the soaj) js placed and thoroughly dissolved" 
before being used. It is desirable to have the kettles where the water- 
and the materials are convenient, and at the same time, at some central 
point in or near the orchard to be treated. Soap diluted in this way can 
be applied safely to nearly all of our deciduous fruit trees, excej»t peach, 
usually without injury to the fruit or leaf buds. The fruit bud's of 
])each, on the other hand, are sometimes de^^troyed by spraying with 
soap in a two pound solution. Tt should, therefore, be used cautiously 
and with care on peach trees, if it is desinible to secure any fniit tho 
following season. 
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I desire also to state in tliis place tliat during Mr. Emory's spraying 
•operations in 1896, where he use<:l the soap at the rate of from 2^ to 2 J 
pounds per gallon, as a consequence, many of the trees were severely 
injured. Considerable dead wood was cut out the spring of 1897. On 
the other hand, where the soap was used at the rate of 2 pounds to a gal- 
lon, none of the trees were injured. 

Apparatus: — ^In view of the fact that the soap has a softening 
effect upon leaither, spraying pumps with leather valves are not desir- 
able. The most satisfactory and convenient spraying devices, therefore, 
are those made with metal valves, such as the "Peerless'' (Figure 24), 



Figure 25.— Emory Spraying Outfit. Photo, by W. G Johnson. 

manufactured by the Doming Company, Salem, Ohio, or the "Aqua- 
pult," made by W. & B. Douglas, Middletown, Connecticut. This lat- 
ter pump is a very convenient and inexpensive one. An outfit which 
has been designed and used successfully in a number of our large or- 
chards for some years past, is shown at Figure 25, and I have named it 
the "Emory Spraying Outfit," from the fact that it was designed and first 
used by Mr. Emory. 

The apparatus consists of one or two Aquapult pumps placed in a 
barrel, cut to the proper height and covered, as s'hown in the illustration. 
These pumps are fitted with a 10 or 12 foot section of one-half or three- 
quarter inch hose, a stop cock and one Cyclone or Bordeaux nozzle. The 
entire cost of one of these pumps, with hose, nozzle, etc., is about five 
dollars. Of course, where two pumps are used in the same barrel, the cost 
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would be double, but for ordinary purposes, one is all that is necessary. 
The barrel is placed in a wagon or cart, and one man can operate it suc- 
cessfully by pumping with one hand and spraying with the other, 
directing the spray upon the trees with the pole connection, as shown in 
the figure. 

Until we find a better remedy to be applied as a spray for the de- 
struction of the San Jose and other scale insects, we shall continue to 
recommend the use of whale oil soap at the rate of 2 pounds to a gallon 
of water, applied during the dormant condition of the trees. 

NEW SOAPS. 

After some correspondence with W. S. Powell, President of the 
Powell Fertilizer and Chemical Company, Baltimore, Md., I succeeded in 
getting two soaps, designated Nos. 1 and 2, made as follows: 

No. l.-^A mixture of mineral oil, fish oil and sulphate of potash, 
containing of the latter about 35 per cent. It was believed that the min- 
eral oil used would have better solvent properties than the fish oil hereto- 
fore used in making whale oil soap. 

No. 2. — Was made of foots, that is, the residue after pressing the 
oil out of fish chum with sulpihate of potash, making a soap containing 
^proximately 50 per cent, of sulphate of potash. 

A young apple orchard, located near Brookville, Montgomery 
county, belonging to James B. Hallowell, and slightly infested with the 
San Jose scale, was selected for the purpose of making the experimental 
tests with these soaps. Six apple trees, about six years old, quite badly 
infested with the scale, were selected, and the soaps were used at the 
rate of 1, 1^ and 2 pounds per gallon, and applied May 18th, 1897, when 
the trees were in full foliage. The experiments were as follows: 

No. 1 — Soap No. 1. — ^May 18, Albemarle pippin apple, moderately 
infested with the San Jose scale, treated with 12 quarts of spray diluted 
at the rate of 1 pound to a gallon. 

No. 2. — Same as No. 1, except that the soap was diluted at the rate 
of li pounds in a gallon of water. 

No. 3. — ^Duplicate of Nos. 1 and 2, except that the soap was used at 
the rate of 2 pounds in a gallon of water. 

Twigs cut from the preceding experiments were examined June 10, 
1897, and we found that the foliage had been injured slightly on the one 
pound dilutions, and very severely where the two pounds were used. At 
the same time, one living female scale was found. July 15th another 
examination was made, and we determined that about 5 per cent, of the 
insects were living, while the foliage had been damaged considerably. At 
this time also, a considerable number of young larvae were found crawl- 
ing over the trees. 

No. 4. — ^May 28th. Fall pippin. Soap No. 2. 1 pound to a gallon 
of water, 12 quarts of spray used on tree. 

No. 5. — Albemarle pippin moderately infested, sprayed with 6 quarts 
diluted at the rate of 1^ pounds in a gallon. No. 6. — Fall pippin sprayed 
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with 6 quarts diluted at the rate of 2 pounds to a gallon. Tree very 
badly infested, the brandies and twigs being literally covered. 

Twigs cut from experiments IS'os. 4, 5 and 6 were examined. May 
28th, and we found that fully 90 per cent, of the insects were living, and 
that t)he foliage had not been injured. 

Other examinations were m-ade June 10th and July 15th with the 
same results, at which latter date the young larvae were very abundant 
and crawling. From these experiments, it appears that soaps made ac- 
cording to the above formulas cannot be used to advantage for the de- 
struction of the San Jose scale. While soap Xo. 1 was fairly satis-factory, 
the injury to the foliage was such that we could not recommend it for 
general use during the spring or sunnner. On the o-ther hand, soap No. 
2, while not elfective in destroying the scale, also has other objectionable 
features, in t;liat it must be applied when quite hot, otherwise it solidifies 
readily, stopping up the hose and nozzle. Up to the present time, we 
have found no soap as elfective as a good quality of potasih lye whale oil 
soap. 

PURE KEROSENE ON YOUNQ AND 
BEARING TREES. 

Our experience with pure kerosene is such that we cannot recom- 
mend it for spraying eitlun* young trees or l>earing trees in the orchard, 
unless done under our own personal supervision. The work of ifessrs. 
Marlatt and (;0(|uillett, of tlie Division of Phitomology, United 
States Department of Agriculture, on hearing peach trees in 
Oharles county, this State, during tlie winter of 1894-95 was of such a 
nature that it was not t.hougJit expedient at that time to continue the 
experiments with ])ure kerosene or undiluted kerosene emulsion, as all 
ih.G peach treated with these substances were killed (Ikil. Xo. 3). 

Later experiments, notably ]yy Messrs. Webster, ^lariat t. Smith. 
Alwo'od and myself show conclusively that the physiological effect upon 
the plant varies with the kind of tree, and upon the time and manner 
in wihich the application is made. 

After Mr. Marlatt summarized the results of his later experiments 
with pure kerosene in a paper before the Association of Economic Ento- 
mologists at Detroit, in August, 1897, he s-^ys: "Th^se results are so 
greatly in contrast with those previously attained in 'the experiments 
conducted in practically the same way, that it seems dii^cult to account 
for them. That spraying with pure oil will often kill trees cannot be 
doubted, even when a])])lied in the dormant condition in winter, as dem- 
onstrated by experiments on a number of ap])le and peach trees two or 
three seasons ago. It is possihle that with these earlier experiments, the 
same care was not employed to prevent the collection of oil about the 
trunks of the trees, and the trees were not mounded up, but the work 
was as carefully done as would ordinarily be the case in actual practice, 
and probably much more so. It is possible, therefore, that the death of' 
these trees in some instances, was due to the collection of the oil in the 
cavity formed about the irvzik by the swaying of the trees in the wind. 



Digitized by 



Google 



EXPERIMENTS WITH PURE KEROSENE. • 101 

wliioh as will be sliown later, has had disasitroiis results in California 
with the emulsion even. Others have reported the use of oil on trees 
without injurious effects in some instances, and in others with injurious 
<?it'eets, so that pure oil as an insecticide is one to be used with full appre- 
ciation of the fact that the death of the plant may result." 

A partial summary of th^e results of Prof. Alwood's experiments, 
conducted in March, 1897, was publis)hed in Bulletin No. 72, Virginia 
Station, in January, 1898. He related that he believed that pure kero- 
sene could be safely used on all the hardy fruit trees, but, fearing serious 
results, he was not willing to recommend it in the liands of untrained 
persons. 

In a later publication (Bui. Xo. 74, Ya. Sta.) received May 1st, 1898, 
Pro-f. Alw'ood records a number of experiments made by him in March, 
1898. Giving the results of this work up to April 22nd, he says: "The 
foregoing a.bstracts and unpublished matter in the records of the work 
now in i)rogress show that pure kerosene can be safely used upon all our 
fruit trees in the dormant season, and with proper precautions during 
tlie growing season also. The chief point to be observed in its applica- 
tiorn is the proper atonidzation of the kerosene. Unless it be applied in 
a finely atomized condition, and in quantity so as to just moisten the 
parts of the plant, tliere is danger. The skill and judgment nece^iury to 
insure safety in this work are not such as to preclude the use of kerosene 
by fruit-growers, hence, in the ligilit of the above, and other unpublished 
experiments, I recommend it as a summer treatment for the San Jose 
^cale. I believe it to be the treatment par exceUeiice^ as in every case 
where I have used it on this scale, it has destroyed them with great cer- 
tainty. It is too soon to make an a-boolute statement as to the degree of 
offtci-ency, but the experimejits now under way will f urnisih much data on 
this point by the end of the season.^^ 

The outcome of the carefully prepared series of experiments by 
Profesisor Webster, recorded in Bui. 81, Ohio Station, was very different 
from the results obtained by Professor Alwood. Professor Webster's ex- 
periments were conducted in March, 1897, upon pear, apple, peach, plum, 
and cherry. The kerosene was applied in a fine spray and with a brush. 
Out of 23 trees treated, 14 were either killed or seriously injured. Of 
<> peach trees, 4 were killed and 2 greatly injured. Keviewing his ex- 
periments, Professor Wehi^ter says: *'' Judging from all the information 
we have gained, it seems that kerosene cannot be safely used on peach 
trees, or on plum trees of tender varieties, but that, if^ applied lightly, 
with a brush to the more hardy plums, pears and apples, especially the 
latter, it can be used safely, especially if trees are cut back to trunks and 
bases of limbs." 

The results o})tained by the experiments of Prof. Smith in 1897, 
wore of such a nature, that he issued a circular September 1st, 1897, 
ttdvising the use of pure kerosene. He was of the opinion that summer 
applications would be more efl'ective than winter treatment, and placed 
much em])hasis upon a thorough spraying of bearing trees with kerosene 
in September, printing tlie following sentence in large typo: ^'Spray thor- 
oughly in September all infested bearing apple, pear, plum and peach 
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trees with undiluted kerosene during the middle of a clear sunshiny 
day/' It was further stated that if the tree was covered with the finest 
possible spray, wetting every part of the plant, one application would be 
sufficient. 

In January, 1898, Professor Smith issued Bui. 125, N. J. Station^ 
in which he further recommends the use of pure kerosene, stating that, 
*'it (kerosene) has, however, been also proved, that with proper care and 
attention, the oil can be safely used on fruit trees, dormant or active, 
and that it will kill all the scales with which it comes in contact. In 
fact, my results are such, that I am not sure thtat it is not safer to use the 
oil on tender trees like peach when active, than when dormant.^' 

Further on. Professor Smith says: "The essential points to be re- 
garded in the application of kerosene are the finest possible spray, the 
(K)mpletest and thinest possible coating over the entire surface, and 
weather conditions favoring rapid evaporation. The trees themselves 
should be dry. Any departure from these suggestions may cause injury, 
for I wish it distinctly understood that kerosene improperly used, is fatal 
to plant life.^' 

In Bulletin No. 12, Dr. L. 0. Howard, XJ. S. Entomologist, reviews 
the experiments made with pure kerosene in various places, and cites an 
instance where one of Ws North Carolina correspondents had been 
prompted to use pure kerosene upon a newspaper recommendation, in 
September, 1897, and had lost 90 per cent, of the trees sprayed in his 
400 acre peach orchard. Dr. Howard says: "It is from such experience 
as this that we have decided not to recommend the pure kerosene spray 
as the result of any one's experience, without first advising the individ- 
ual fruit grower to experiment in a small way and determine for himself 
by experience in his own locality and under the local conditions which 
exist there, whether he can use kerosene to advantage.'' Dr. Howard 
eays, that if he were a fruit grower, he would experiment for himself 
with pure kerosene and base Ihis conclusions on his own individual results. 

The Farmers' Review, May 28th, 1898, contains a note from their 
stenographic report of the Illinois Horticultural Society Proceedings, 
bearing on this topic. In reply to an inquiry regarding the San Jose 
scale, Mr. Morrill, one of Michigan's largest fruit growers and also 
a manufacturer of sprajring apparatus said: "A year ago at this conven- 
tion we heard men tell of spraying coal oil on trees and not hurting 
them, and it looked as if it was not harmful. Sometime after that we 
got an order for special nozzles made very small so that they could be 
used for spraying with coal oil. We made them so small that they would 
only throw a mist. We wrote the people who had ordered them that we 
believed they would kill every tree sprayed with kerosene. They replied 
that it did not make much difference, as the trees were no good as they 
were, and they would try the kerosene anyway. I saw a man from that 
locality recently and he said they had killed 30,000 peach trees by the 
spray." 
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RESULTS IN MARYLAND. 

After reviewing all the experiments in Maryland, I state most em- 
phaMoally that pure kerosene sprayed even in the 'hands of an expert and 
in the mosf careful manner possible, with favorable weather conditions, is 
a dangerous substance to the vitality and life of young and bearing trees. 
In all tihe experiments conducted in this state with jure kerosene on 
bearing trees, the tree has either been killed or injured, or the fruit buds 
have been killed. 

The most disastrous results are recorded in experiment "No, 5, where 
a block of beautiful nine year old Buftum pear trees were destroyed. Capt. 
Emory, w<ho is a very careful student of current literature bearing upon 
fruit culture, was prompted to spray the entire block of 400 trees with 
pure kerosene upon the recommendation made in Bui. 125, N. J. Station, 
which he received in January, 1898. When asked my opiniooi regarding 
this treatment, I strongly urged Capt. Emory not to spray the entire 
block, but to limit his spraying to half a dozen trees and see the results. 
Instead of using a few trees, 132 were sprayed as noted under the ex- 
periments. The results were so conspicuous, I desire to call the attention 
of my constituents to figure 21, which shows one of the sprayed trees 
reproduced from a photograph taken by myself May 24th, 1898. As 
companions to this, I ihave reproduced also one of the trees in the same 
block whicih had been sprayed with whale oil soap. Figure 22, and one 
that had the top killed and wOiieh had been trimmed back, Kgure 23. 
Thifl ocular demonstration ougiht to be sufficient for tihe most skeptical. 
Capt. Emory assures me that had it not been for my appeals to him not 
to spray with kerosene, he would 'have killed his entire orchard, and 
thus lost several thousand dollars, as the trees are now laden with fruit. 
It is needless for me to say that this experience is sufficient for one of 
Maryland's largest and most successful fruit growers, and that he is now 
thorougthly convinced that pure kerosene "sprayed during the middle 
of a sunshiny day," in the "finest possdbel mist," in the hands of an ex- 
pert, is surer death to certain trees than the San Jose scale. 

On the other hand, a block of thirty year old Duchess sprayed 
with kerosene at the same time, and under the same conditions, were not 
killed, as noted under experiment No. 6, but at the same time all of the 
fruit buds were killed, and the development of the foliage retarded. So 
serious is the damage to the fruit in this block, Capt. Emory asserts, 
that he could take the difference between a total failure and half a crop, 
as 36 the case with trees fumigated and sprayed with whale oil soap, and 
buy enough cyanide or whale oil soap to treat his entire orclmrd. 

In every instance on bearing trees, whether sprayed the "middle of 
a September sunsihiny day," in mid- winter or spring, from 80 to 100 
per cent, of the fruit buds have been killed, and the vitality of the tree 
more or less affected, if not killed. With young trees, especially peaoh 
and plum, and in all cases with pear and apple, the growth has been re- 
tarded. 

Our experience with pure kerosene emulsion, and kerosene emulsion 
diluted in various ways, and kerosene mechanically mixed with, water, 
are such that we cannot at present, make any general recommendations, 
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otlier than this suggestion, that it will be good policy to use kerosene in 
any fonn cautioualy. 

Summing up these results, it seems certain, (1) — That pure kero- 
sene cannot l)e safely recommended in this state as a spray for young and 
beai'ing fruit trees at any time of the year; (2) — That very old trees of 
certain varieties, such as Duchess pear, resiist the destructive effects of 



Figure 23.— BuflCum pear tree, cut back after spraying witli pure 
kerosene, ^boto. taken May 24, 1898, by W. G. Jobnson. 

pure kerosene more than younger bearing trees, such as Buffum pear, a 
condition no doubt, due to the fact that the wood of the very old varieti-es 
is firmer and more mature, thus ra«sisting the penetrating properties of the 
kerosene: (3) — That from 80 to 100 per cent of the fruit buds are killed 
on bearing trees, wihether sprayed in the fall, mid-winter or sipring; (4) — 
That young trees, especially peach and plum, are seriously injured or 
killed: (•")) — 'Tlmt pure kero»sene emulsion or kerosene diluted in any 
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form, cannot be safely recommended until further experiments are con- 
ducted. 

From what I have seen of the effects of pure kerosene upon fruit 
trees, my final advice to the peach and pear growers, especially, of Mary- 
land, is this, hcicare of mineral oils. If you desire to use pure kerosene, 
first try it upon a few trees, and decide for yourself whether or not you 
think it safe to continue the practice. 

Pm^e Kerosene: — The four following experiments were performed 
in the pear orchards of R. S. ]^jnory, at Ohestertown, Kent county. 

No. 1. November 6th, 1896, a six year -old standard, Bartlett 
pear tree, badly infested with San Jose scale; sprayed during the middle 
of the afternoon; sun shining; strong breeze. Tree 16 feet in height; 
6 quarts kerosene, 175 degree test used. Tree sprayed from three sides. 
Xovember 19th, a little less than 20 per cent, of the scales living. The 
wind carried a fine mist of kerostene, so that it covered one side of a dwarf 
Bartlett in an adjoining row. The entire side of this tree was killed and 
out aw^y. November 24th, tree sprayed with whale oil soap, 2 pounds to a 
gallon of water. April 16th, buds beginning to unfold. Some little dead 
wood on young twigs. May 23rd, full foliage, no fruit, dead wood all cut 
out. August 2ith, a few old females, and many larvae seen crawling about 
the tree. October 14th, alx)ut the same number of living scales as on any 
neighboring tree. 

No. 2. A six-year old dwarf Bartlett pear tree in good condition 
about 10 feet high, and moderately infested with San Jose scale, select- 
ed and sprayed with three quarts kerosene at 11 o'clock September 30th, 
3 897. Temperature, thermometer hanging in tree, T4 degrees F.; sun 
sinning brightly; gentle breeze stirring. Sprayed by myself from three 
sides. October 14th, leaves a little more yellowish than on surrounding 
trees. Foliage apparently not seriously damiaged. October 28th foliage 
all off. I^fCaves dropped several days before those on surrounding trees. 
3farch 29th, 1898, Capt. Emory writes tOiat 99 per cent, of the fruit buds 
have been killed, while the leaf buds seem to be alive; but very much 
retarded. May 5th, I examined the orchard and found the tree in full 
foliage, but fully 99J per cent, of the fruit buds killed. Only an occa- 
sional fruit bud on extreme tips in top of tree. Trees surrounding set 
full of fruit. Could not find any living scale. 

No. 3. Tree similar to No. 2, about same size, and moderately in- 
fested. Sprayed with three quarts kerosene at 5.30 o'clock p. m., Sep- 
tember 30th, 1897. Temperature TO degrees. Gentle breeze. October 
]4th, foliage practically all ou and green; drops readily when ti-ee is 
shaken: but not ?o easily as in No. 4. No living scale obsen^d. October 
28th, foliage all off; one living scale found. Marcih 29th, 1898, Oapt. 
Emory reports 99 ]yev cent, of fruit buds killed, and leaf buds greatly 
retarded. May 5tih, T find the tree in full foliage, but considerably le^ 
than on surrounding trees. Fruit buds practically all killed. Only an 
occasional one on extreme tips of topmost branches. Found no live scale. 

No. 4. Tree similar to Nori. 2 and 3. Sprayed with three quarts of 
kerosene Octol)er 1st at 6.30 a. m. Temperature 64 F., gentle breeze. 
October l^th, foliage practically all on, but falls very easily when shaken. 
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Found no living scale. March ;29feh, 1898, Oapt. Emory reports that ful- 
ly 75 per cent, of the fruit buds are killed. May 5th, I found the tree 
in full foliage, but not so dense as on surrounding trees. Fruit fairly 
well set on the east side and on terminals. Found no living scale. 

This tree was also treated with hydrocyanic acid gas October 16th^ 
1897, for half an hour, with If ozs. cyanide, 2 ozs. acid, and 5 ozs. water. 
With this double treatment, fully 75 per cent, of the fruit buds were 
killed. I will not attempt to explain the cause of this condition, as there 
are too many factors to be considered, and a general conclusion or de- 
duction would be misleading. 

The two experiments next reported were performed by R. S. Emory 
in his orchard the middle of January, 1898. 

No. 5. A block of 400 Buffum pear trees about eight years old and 
in their prime, were slightly infested with the scale. Desiring to check 
its further spread in this orchard, Capt. Emory decided to spray the 
block with pure kerosene, having seen the recommendation of Dr. Smith 
in Bulletin No. 125. Not being at all certain about the effect of this 
treatment upon bearing trees, especially when applied in mid-winter, I 
advised Capt. Emory not to spray the whole block, but limit his experi- 
ment to a few trees, and first see the pihysiological effect. A barrel of 
150 degree test kerosene was procured and applied the middle of January 
during a bright, sunshiny day. 132 trees were sprayed by an expert. 
An aquapult spray pump, fitted with a cyclone nozzle having a very fine 
bore was used. 

It was apparent a few weeks later the kerosene had seriously in- 
jured the trees. The wood of the last two years growth was black. I 
visited the orchard May 5tii, and found nearly all the trees dead. Sev- 
eral of them had a few leaf buds starting here and there among the 
larger branches, but a more sickly, desolate lot of trees I never saw in 
my life. It was all the more striking on account of the fact that the trees^ 
wihich had not been sprayed, were in full foliage, and stood out in bold 
contrast for comparison. Possibly some of the sprayed trees can be saved 
by cutting them back to the stumps, as there are a few that seem to have 
some life. I !|i .^j« 

No. 6. ♦ In this experiment, the trees selected were in a block of 
twenty-five year old dwarf Duchess pears. The spraying w€is done in a 
similar manner to that described under No. 5, and under the same con- 
ditions. The same amount of kerosene was used, that is, three pints to 
a tree. No dead wood was observed after the treatment, and from the 
general appearance of the trees May 5th, they had not been seriously 
damaged by the treatment, so far as wood was concerned; on the other 
hand, however, all the frmt buds had been killed, while the trees on one 
side sprayed with whale oil soap, and on the other side not sprayed at 
all, were set full of fruit. 

The two following experiments were conducted near St. Marga- 
ret's, Anne Arundel county, In the orchard of A. A. Stinchcomb. An 
apple and plum tree about five years old, and badly infested with the 
San Jose scale were selected for the purpose. 



Digitized by 



Google 



EXPERIMENTS WITH PURE KEROSENE. 107 

No. 7. An apple tree sprayed with two quarts of pure kerosene 
March 3rd, 1898. Weather cold and sun shining. Strong wind from 
northwest. The foliage was greatly retarded upon this tree; but it has 
made a feeble growth. No living scale has been found upon it. 

No. 8. A plum tree sprayed on same date as No. 7 with two quarts 
of kerosene under similar conditions. This tree started a feeble growth 
of foliage which shriveled up and died about June 1st. 

The three experiments which follow were conducted at College Park 
upon young trees set out one year ago this spring, and all were in excel- 
lent condition. 

No. 9. Two peach trees with blossoms just ready to open, each 
sprayed at noon March 17th, 1898, with one pint of kerosene 170 de- 
gree test. The sun was shining brightly and a gentle breeze blowing. 
March 28th, a terminal blossom open. None open on check trees. Petals 
a little brownisih. Buds seriously hurt. March 30th, gnly fourteen blos- 
soms open on sprayed trees, while checks are in full bloom. Petals and 
buds all hurt. Smaller twigs turning black, wood evidently hurt. April 
15th, fruit buds all killed. A few leaf buds beginning to show them- 
selves on the main stem. Small twigs black and dead. Trees seriously 
hurt. Two other peach trees same age and sprayed at same time, with 
whale oil soap, two pounds to a gallon of water not damaged. Both in 
full foHage; there is no fruit, but there is none on the cheeks, a con- 
dition due, probably, to the severe cold snap and snow storm April 4th 
and 5th. May 1st, trees still alive, but with only a few clusters of leaves 
upon the trunk. May 15th, growth shooting rapidly from trunk. Smal- 
ler twigs and branches dead. Checks making a beautiful growth. 

No. 10. One Abundance plum tree sprayed with a pint of kerosene 
same day and same conditions as No. 9. The leaf buds were well unfold- 
ed. March 28th, buds shooting rapidly. March 30th, few clusters of 
blossoms out to-day. Leaves rather thin. April 15th, leaves slowly de- 
veloping. Tree, same kind, sprayed with two pounds of v;ihale oil soap 
making a good growth. May 1st, foliage on sprayed tree growing, but 
slowly, and leaves are scattering. May 15th, tree greatly dwarfed, al- 
though the foliage is recovering. Tree sprayed with soap fully one-third 
larger at this time. 

No. 11. A Garber pear tree sprayed same as Nos. 9 and 10, with 
one pint of kerosene under similar conditions. Five others sprayed same 
day with whale oil soap two pounds in a gallon of water, and two trees left 
as cheeks. March 30th, buds about ready to open. April 15th, leaf buds 
opening on all the trees; but less conspicuous on the tree treated with 
kerosene. April 30th, leaves well out and tree making good growth, 
except the one sprayed with kerosene. On this, the buds are retarted and 
slowly unfoldinp^. The foliage is not as dense as in the other trees. 
May 15th, tree in fairly ffood condition, but with only about two-thirds 
as much foliage as on other trees. No dead wood. There were no fruit 
blossoms on any of the trees. 

The tree selected for the following experiment was a bearing tree 
planted the fall of 1893, in the orchard of W. S. Powell, Annapolis 
Junction. 
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!N'o. 12. An Abundance plum tree very badly encrusted with the 
^cale;, with tlfe leaf buds unfolding, was selected for this purpose, and 
s})rayed during the middle of the afternoon of March l?th, 1898. Bright 
.sun^iine, and gentle breeze. April 10th, leaves very badly ihurt, few 
young twigs killed. Tree trimmed next day after being sprayed. No live 
scale found May 10th, foliage considerably hurt: very thin as compared 
with trees treated with gas and whale odl soap. Xo fruit set. A micros- 
copic examination of the scales on twigs cut from the tree show that all 
are dead, so far as can be determined at present. 

Kerosene Diluted: — ^In the following experiments, I used kerosene 
omulsion (^ pound soap, 1 gallon water, 2 gallons kerosene), pure and 
diluted. All the trees were moderately infested with scale. 

No. 13. Xovember 6th, 1896, a five year old dwarf Bartlett pear 
tree about ten feet high selected and spiuyed with six quarts of kero- 
sene emulsion undiluted. It was put on hot, and the tree was sprayed 
from three sddes. An examination Xovember 19th showed that a con- 
siderable number of the scales were still living and the tree was re- 
s])rayed Xovember 24th, with whale oil soap (t^\T^ pounds solution). The 
tree was uninjured on account of the treatment, and was set as full of 
ivmi as any in the adjoining rows. 

Xo. 14. A tree adjoining and similar to that used in Xo. 13 was 
sjirayed same date with equal parts of kerosene emulsion and two pound 
solution of whale oil soap. Six quarts of the mixture used, llesults sim- 
ilar to those obtained in Xo. 13. 

Xo. 15. Kerosene emulsion diluted with equal parts of water, and 
liien combined with equal parts of whale oil soap, two pound solution, 
and sprayed upon a tree similar to those used in Xos. 13 and 14, using 
*ix quarts of the combined mixture. Resid ts not unilike those obtained 
in Xos. 13 and 14. 

The three following experiments were made in the orchard of A. A. 
Stinchcomb, St. Margarets, Anne Arundel county. All the trees were 
from five to six years old and badly infested with the sicale. The spray- 
ing was done with a success kerosene sprayer, and cyclone nozzle with 
very fine opening. The day was cold and bluevtery. 

Xo. 16. An apple tree ten feet in height sprayed with fifty per 
rent, kerosene and water March 3rd, 1898. About two quarts of ma- 
terial used. Tree made fairly good growth eariy in the surrwrner, and 
has not been much injured. Xo living scale has been found. 

Xo. 17. A plum tree about eight feet in height sprayed as Xo. 16, 
Avith fifty per cent, kei^osene and water, on same date. This tree made 
a fair growth early in ^fay; but the leaves eihriveled and dried up in June. 
The efiect was about the same as when pure kerosene was used. 

Xo. 18. Two apple ti^ees about seven feet in height sprayed with 
40 per cent, kerosene IMareh 3rd. Foliage not hurt and the trees have 
made a good growth. Xo living scales have been detected to June 1st. 

Xo. 19. A plum tree at Annapolis Junction, about the same size 
as the apples used in Xo. 18 sprayed ^Marcili 17th wdth .50 per cent, ker- 
osene and water. An examination April 15th shows that the foliage has 
not been huri. Xo living scale found. .May 10th, foliage in good condi- 
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tion. A microscopic 'examination of five •hundred scales shows not one 
alive. May 26th, an examination of the tree shows the foliage in good 
condition. Xo living scale found. 

QASOLENE. 

In March, 1898, I began an experiment at iVnnapolis Junction with 
pure gasolene to test the effect of the substance upon the San Jose scalo 
and the physiological eifect upon the opening buds. 

Two iVbundance plum trees badly infested with the scale were se- 
lected and sprayed as follows: 

No. 1. Abundance plum about ten feet high with buds just im- 
folding spraying March 17th, 1898, with 3 quarts pure gasolene; the 
spray was directed from three sides, and the tree thoroughly covered. 

Xo. 2. Abundance plum about same size as the preceding, sprayed 
with 3 quarts of a 50 per cent, siolution of gasolene and water. 

An examination of twigs cut froaii these trees ^lay 14:th sihowed 
that 62 per cent, were living on Xo. 1 and 78 per cent, on Xo. 2. 
Tihe foliage and buds were not damaged. Therse trees were sprayed with 
20 per cent, solution of kerosene and water May 2()th; but young larvae 
were found crawling June 7 th and lx)th trees fumigated with hydrocy- 
anic acid gas June 8tjh for ten minutes which was not long enough, and 
again June Kith for thirty minutes. Xo living scale could he found upon 
twigs examined June 29th. 

From this one experiment it would appear that gasolene pure and 
diluted can be used U]^on plums when buds are opening without injury 
to the tree, but that it destroys a very small percentage of the scale. 

NURSERY INTERESTS IN HARYLAND. 

It has been part of my oiBcial duty a>i Sitate Entomologist to inspect 
the nurseries of ^Maryland, paying especial attention to the general 
healthfulness of the stock grown in them each sea,<on. In every instance, 
where we have found anything, whether it was insect or disease, which 
we considered dangerous and injurious in the nursery and orchard, we 
have put forth every effort to subdue it, and when necesisary, Ivave de- 
stroyed the trees to accomplish that end. 

It is due to our nurser}Tnen that I should say in this place that 
they have done everything possible on their part to co-operate with me 
in this work, and many of them have rendered me much personal and 
valuable assistance. Several insects and diseases of a very serious na- 
ture have been detected in large blocks of nursery stock, and in some 
instances, it has necessitated the destruction of entire blocks: while 
others have been saved by the application of well known remedies, de- 
pending of course, upon the nature of the attack. In every instance 
where the San Jose scale was found we have had the trees destroyed by 
burning. 

The nurseries, on the whole, are at present in fine condition and 
growing a beautiful lot of stock. I can see a marked improvement in 
two years in methods of culture and care in the selection of lands adapted 
to the growth of young trees. 
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We have within Maryland 41 nurseries, and a number of small con- 
cerns which we have not included in our list. These nurseries had for 
their fall of '97 and spring of '98 trade, 3,773,845 fruit trees, and 
1^21,760 ornamental and miscellaneous plants, of smaller fruits 
20,478,075, making a total of 25,888,070. This does not include aspar- 
agus roots, of which there were 1,000,300. In these nurseries, there were 
2,952,750 peach and 264,000 June buds, 759,300 apple, 94,100 pear, 
169,080 plum, 5,100 June buds; 26,525 cherry: 7,390 quince; 331,750 
ornamentals; 890,350 miscellaneous stock; 19,178 strawberries; 17,350 
currants; 706,300 pears; 312,000 raspberries; 197,900 grapes and 65,925 
gooseberries. 

In this connection it is also interesting to note that these same nur- 
series have for sale this fall, (1898), and next spring 5,148,350 trees. Of 
these, 3,667,500 are peach, 700,050 apple, 80,200 pear, 24,500 plum, 
40,000 cherry, 4,750 quince, 151,350 ornamentals and 480.000 miscella- 
neous trees. Aside from these, there are over 22,000,000 plants of small 
fruits, including strawberries, grapes, raspberries, blackberries, currants, 
and gooseberries. These figures do not include asparagus roofts, of which 
there are more than 1,000,000 grown and sold annually. 

All the nurseries in this state are now under the immediate super- 
vision of the State Entomolo^st and State Pathologist and are inspected 
every six months in accordance with the new law passed at the last ses- 
sion of tihe General Assembly. (Laws 1898, Chapter 289). By this 
i^stemof semi-annual inspection and the fumigation of all buds and 
trees grown or handled, the nurserymen of this state can give their cus- 
tomers a guarantee not given by any other state. 

Originally, five nurseries in the state were found infested with the 
San Jose scale, and by the prompt and immediate destruction of all the 
infested trees, and a careful suppervision of all the stock handled since 
then, we have completely suppressed it. This was accomplished, however, 
only by the hearty and cheerful cooperation I received from the nursery- 
men themselves. By the total destruction of nearly 38,000 trees in two 
years, we do not now fear the San Jose scale in our nurseries, for we in- 
tend to keep them free from it in the future by constant fumigation and 
semi-annual inspection. 

We will not accept trees or buds from any source outside the state 
unless they are accompanied with the proper certificate of inspection. 
The scale is so widely distributed and has been found in so many nur- ^ 
series, we believe this is the only policy we can pursue at present. In 
Virginia, according to Prof. W. B. All wood, State Inspector (First Ann. 
Eept. 1896-97, pp. 11 and 12), the San Jo^ scale has been found in 9 
nurseries out of 35 inspected. This, so far as I am aware, is the largest 
proportion of infested nurseries in any state inspected up to the present 
time. It is reasonable to suppose, that the scale exists in many nurocries, 
unbeknown to the nurseryman, in states where inspection laws are not 
in vogue, and for this reason we must have tihe right to inspect, con- 
demn or destrov trees coming from doubtful sources, as this is our only 
means of security. 

I append herewith a list of our nurserymen, indicating the special- 
ties of each: 
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MARYLAND NURSERYflEN. 

W. F. Allen, Salisbury, Wicomico county. Specialty, strawberries 
and blackberries; one of the largest growers of these plants in the state. 

E. A. Bageley, Bageloy, Harford county. Dealer in general nursery 
5tock. 

Geo. Bald-erson, Colora, Cecil county. General dealer. 

Joihn S. Barnihart, Denton, Caroline county. General Dealer. Spec- 
ialties, peach, plum, and grapes; the largest grape grower in Maryland. 

William Corse & Sons, Baltimore. General dealers; Specialty, or- 
namentals, peach, plum, pear and apple. 

F. T. Covey, Oatonsville, Baltimore county. General dealer; spec- 
ialty, ornamentals, grows no fruit trees. 

Franklin Davis Nursery Company, Baltimore. General dealers; the 
largest individual growers of nursery stock in the state; specialties, ap- 
ple, peach, pear, plum, ornamental and strawberries. 

Samuel H. Dayhoff, Einggold, Wasihington county. Small grower 
of peach, plum and quince. 

Thomas F. Diffendal, Smiithburgh, Washington county. Specialty, 
peach; grows also apple, pear and plum. 

Fleming & Hetzer, Williamsport, Wasihington county. General 
dealers, growing small lots of peach, apple, pear, quince, and orna- 
mentals. 

E. Fogle, Philo, Washington county. Specialty, strawberries. 

Eobert L. Guliek, East New Market, Dorchester county. Special- 
ties, strawberries, blackberries and grapes. Has extensive variety tests. 

J. W. Hall, Marion Station, Somerset county. Specialties, straw- 
berries, blackberries and raspberries. 

J. G. Harrison & Sons, Berlin, Worcester county. These gentlemen 
are the largest peach growers in the state, and rank second as strawber- 
ry growers. They are also general dealers in other nursery stock. 

Jolhn Hoover, Cavetown, Washington county. Small grower of 
peach and plum. 

Horticultural Supply Compamy, Mountain Lake Park, Garrett 
county. Small growers of apple, pear, plum and ornamentals. 

Chas. E. Jarrell & Son, Hillsboro, Caroline county. Growers of 
general nursery stock; specialties, peach and plum, 

Charles W. Johnson, Ellerbon, Frederick county. Small growers 
of peach, apple and quince. 

J. W. Kerr, Denton, Caroline county. Grower of general nursery 
stock; specialties, plum, peach and apple. Mr. Kerr is considered our best 
authority on plum, and has one of the largest experimental test orchards 
of the various varieties of plums in this country, if not in the world. 

Daniel Krouse, Wolfsville, Washington county. General grower; 
specialty, peach. 

J. S. Linthicum, WellKams, Anne Arundel county. General grower 
of small fruits; specialties, strawberries, blackberries and raspberry. The 
most extensive ^ower of raspberries in the state. 

Wm. McBride, Vienna, Dorchester county. Grower of general nur- 
sery stock. 
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Theo. J. ]\Iyers, Pleasant Valley, iVuToll county. Small grower of 
apple. 

W. E. Myers, llanesville, Kent county. Small grower of peach and 
plum. 

11. (t. Xicholson, Chestertown, Kent county. General grower of 
nursery stock: specialty, peach; large grower 

AV. ^I. Peters' Sons, Wesley and ]ronahire, Worcester county. Yery 
large growers of general nursery stock. These gentlemen are the second 
largest peach growers in the State, and are also very extensive strawberry 
growers. 

J. C. Pliilips, Salisbury, Wicomico county. Small gi'ower of straw- 
be ry and blackberry. 

William Pritchard, Henderson, Caroline county. Small grower of 
peach. 

B. C. Pullen, Cihurch Hill, Queen Anne county. Small grower of 
j>each. 

J. A. Pamsburgili, Frederick county. Grower of general nursery 
stock: specialties, ])cacb, ai)ple and ([uince. Has the largesit block of 
quince in tlie state, and second largest block of apple. 

Cha^. K. Shank, Smitliburgh, Washington county. Small grower 
of })eaeh, ap})le and pear. 

Wm. ^1. Stevenson, ]?inggold, Wiiisdiington county. Small grower 
of peach, quince and snuill fruits. 

K. Stoner, A\ esimin^ter, Carroll ounty. Grower of general nursery 
stock: specialties, api)le, peach, pear and ornamentals. 

C. T. Sweet, Swanton, (larrett county. Small grower of apjdes, or- 
namentals and si ra\> berries. 

Hiram (4. Tarbutton, Sudlersville, Queen Anne county. Small 
grower of ])each. 

C. Thayer. Kast Xew Market, llorchester eoiinty. Small grower of 
strawlx>rry and blackberry. 

Pichard Ajncent. Jr. S: Son, Whilemarsh, Baltimore county. Small 
growers of strawberry and blackberry; general dealer in ornamentals and 
vegetable plants. 

M. B. Waite, Arundel, Anne Arundel county. Grower of general 
nursery sitock. Specialty, peach, pear and apple. 

H. J. AVhite, Poolesville, Montgomery county. General grower of 
nursery stock: s])ecialties, peach, apple, pear and strawberry. 

H. B. AVitter, Frederick, Frederick county. General grower, special- 
ty, peach, apple and plum. 

W. J. Woolen, East Xew Market, Dorchester county. Small grower 
peach, apple, and gooseberry. 
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